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Abstract 
Introduction 
In the UK, as in many other developed countries there has been a dramatic rise in the caesarean 
section rate, with no associated decrease in the number of instrumental births. Women who 
experience an operative birth are at an increased risk of adverse health outcomes, and poorer 
psychosocial wellbeing. Furthermore, operative births represent a substantial cost to the NHS.  
 
Little is known about the maternal and fetal factors related to different modes of birth. This thesis 
explores these risk factors in a large contemporary population-based UK data source. 
 
Aims 
To explore the maternal and fetal risk factors for operative birth (including instrumental vaginal, 
emergency caesarean section and planned caesarean section) in a large UK sample. 
 
Methods 
The sample comprised 18,239 natural mother-infant pairs in the first wave of the Millennium 
Cohort Study, 2000-2002. Multivariable regression models were used to establish the independent 
socio-demographic, socio-economic, interpersonal, pregnancy and fetal predictors of mode of birth, 
stratified by parity where possible.  
 
Findings 
Women who were older, of some minority ethnic groups, non-UK born and of lower socio-
economic status were generally at a higher risk of operative birth. Women of shorter stature, who 
experienced complications in pregnancy and who were obese pre-pregnancy were also at greater 
risk in most cases. Complications during labour, particularly malpresentation and fetal distress 
greatly increased the likelihood of operative birth. Finally, women who had infants with a 
gestational age or birth weight outside the normal range were at a higher risk of an unplanned 
operative birth, as were multiparous women with a male infant.    
 
Discussion 
Many characteristics of women and their infants independently predict the mode of birth they 
experience. Further research is needed to establish to what extent differences in mode of birth are a 
reflection of women‟s behaviours or health professional practice, and are therefore potentially 
modifiable.  
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Introduction 
 
The high rate of operative births in the UK has sparked great interest and debate, and there is a 
need to understand the determinants of operative birth in order to reverse the increasing trend. Very 
little is known about the maternal and fetal risk factors for mode of birth. This thesis explores 
which women are at highest risk of having an operative birth in the UK. In particular socio-
demographic, socio-economic, interpersonal, pregnancy, health, labour and fetal risk factors are 
explored in relation to instrumental births, and both emergency and planned caesarean sections.  
 
The overall aim of the study was to discover: 
Which women are at an increased risk of operative birth in the UK? 
 
The material of this thesis is organised into 11 chapters and 3 main sections: 
 
Chapter 1 introduces the context of mode of birth in the UK, and discusses some of the 
consequences of operative birth.  
 
In Section A the maternal and infant characteristics related to operative birth are examined. 
Chapter 2 is an overview of the literature on the maternal and fetal risk factors for operative births. 
Chapter 3 introduces the Millennium Cohort Study, the setting for all analyses for this study, and 
describes the methods for the thesis, including the variables chosen and the main analytical 
methods. Chapters 4 through 7 present results. Chapter 4 outlines the unadjusted relationship 
between each independent variable of interest, and mode of birth. Chapters 5 through 7 have 
specific foci; maternal age and socio-economic status (5), ethnicity (6), and fetal sex (7).  
 
In Section B the maternity service factors which relate to mode of birth are explored. Chapter 8 
reviews the literature of the impact of maternity services on mode of birth, including antenatal care, 
the birth environment, and the interventions which can be administered during labour. Chapter 9 
focuses specifically on antenatal care (and classes). 
 
Section C describes the interplay of maternal, fetal and maternity service factors. Chapter 10 is a 
synthesis of the preceding chapters, providing fully adjusted models including all factors found to 
be significant in previous analyses. Chapter 11 is the final discussion chapter, including a brief 
comparison of findings with previous key UK studies, a critique of the methods used, and the 
implications of the study findings. 
 
Tables labelled with „A‟ are included in Volume 2 (e.g. Table A2.2).  
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CHAPTER 1:  Background and focus of the thesis 
 
1.1 Introduction 
This chapter provides a context for childbirth in the UK. It describes how childbirth practices have 
changed over time, as well as the rise in operative births. The chapter then explores some of the 
reasons why operative birth rates are high in the UK and concludes the background with a 
discussion of the consequences of operative birth for women and their infants. Finally, a brief 
summary of the focus of the thesis is presented.  
 
1.2 Changing childbirth practices 
In Britain, the family home was the traditional place of birth for women until the early 20
th
 century, 
but by the 1980s, a transition had been made to the hospital and only around 1% of births occurred 
in the home (Tew, 1990). Tew describes in detail the transition period, including the growth of 
obstetrician-managed care and how it changed midwifery practice, how mothers lost confidence in 
their reproductive abilities and how practice came to increasingly rely on the use of interventions in 
birth (Tew, 1990). This process has been commonly referred to as the medicalisation of childbirth 
(Cherniak and Fisher, 2008, Johanson et al., 2002, Wagner, 2001). Medicalisation has been 
described as the “process by which non-medical problems become defined and treated as medical 
problems, usually as illness or disorders” (Conrad et al., 2010 p. 1943). The medicalisation of 
normal pregnancy and birth is a key example, and incurs enormous health care costs (Conrad et al., 
2010). 
 
1.2.1 Operative births 
Although many interventions have been introduced to labour and childbirth (see Chapter 8 for 
further discussion), the most significant interventions, in terms of impact, are those which are used 
for the actual birth. In the UK women give birth by several methods which will be referred to 
throughout the thesis as the mode of birth: 
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a) Caesarean section: the baby is delivered surgically through an incision in the abdominal 
and uterine wall. 
b) Instrumental vaginal birth: can only occur in the second stage of labour when the babies 
scalp is visible, or when the head is not visible but is engaged. Two types of instrument are 
used;  
a. Forceps (surgical instrument with two blades) which can be used to deliver the 
baby‟s head, and 
b. Ventouse or vacuum extraction where a silicone cap is attached to the baby‟s head 
via suction.  
c) An unassisted vaginal birth: (a birth without operative assistance). 
The term „operative birth‟ will be used in this thesis to refer to any birth which is not an unassisted 
vaginal birth.  
 
Caesarean sections and forceps have been documented for hundreds of years. Caesarean sections 
began as a procedure carried out to save the life of a baby, when the mother had died in childbirth. 
The use of forceps meant that for the first time, a technique to deliver a stuck baby could save the 
life of both mother and infant (Gawande, 2006). To this day operative births play a key role in 
saving lives when there are complications during pregnancy and labour (Johanson et al., 2002). 
 
1.2.2 Classification of caesarean sections 
In the UK caesarean sections have traditionally been divided into either planned (elective) or 
emergency. According to the most recent guidelines from the National Institute for Health and 
Clinical Excellence (NICE), a planned (or elective) caesarean section is; a CS that is scheduled 
before the onset of labour for a specific clinical indication (National Institute for Health and 
Clinical Excellence, 2004b p.xiv). However, by that definition all other caesarean sections are 
referred to as emergency, regardless of the urgency of the procedure.  
 
In 2000 a new classification system was proposed with 4 grades of urgency (Lucas et al., 2000). 
The Lucas classification has been widely accepted, and a recent guideline published by the UK 
Royal College of Obstetricians and Gynaecologists (RCOG) has recommended universal use of the 
grades (RCOG, 2010): The new guidelines have also proposed a colour scale from red to green to 
indicate the „continuum of risk‟:  
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1. Immediate threat to the life of a woman or fetus. 
2. Maternal or fetal compromise not immediately life threatening. 
3. No maternal or fetal compromise but needs early delivery. 
4. Delivery timed to suit woman and staff. 
 
Figure 1.1 illustrates the modes of birth that women may experience, from my own interpretation 
of the causal network. According to the National Sentinel Caesarean Section Audit report 
(NSCSA), the most frequently cited indications for caesarean section (in order of frequency) were; 
presumed fetal compromise, failure to progress (dystocia), repeat caesarean section and breech 
presentation (Thomas and Paranjothy, 2001).  
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Figure 1.1: Mode of birth
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1.2.3 Increasing rates of operative births in the UK 
Caesarean sections in the UK have been increasing year on year. Figures 1.2 and 1.3 show data 
from the English Hospital Episode Statistics (HES) on mode of birth from 1980-2009 (The 
Information Centre, 2009b). Although there are some quality and coverage issues with the data, the 
graphs give a good sense of the changes in mode of birth over time in NHS hospitals. The total 
caesarean section rate was 9% in 1980. However by 2008-09 almost 1 in 4 women (24.6%) 
experienced a caesarean section.  
 
The total instrumental vaginal birth rate has remained fairly constant over time, fluctuating between 
around 9-12% of the total births. However, the use of vacuum extraction increased over the period, 
whereas the use of forceps decreased, and in 2008-09 each represented around half of the total 
instrumental rate, although the rate of vacuum extraction was slightly higher (6.6% vs. 5.5%). The 
reasons for the fluctuations in instrument use over time are numerous, and each procedure is 
recognised to have different advantages and disadvantages (Patel and Murphy, 2004, RCOG, 
2005). 
 
Figure 1.2: Caesarean section rates in NHS hospitals in England 1980 to 2008-09 adapted from 
Hospital Episode Statistic data 
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Figure 1.3: Instrumental birth rates in NHS hospitals in England 1980 to 2008-09 adapted from 
Hospital Episode Statistic data 
 
 
1.2.4 Rates of caesarean section by country 
Rates of caesarean section have been shown to vary hugely between countries (Notzon, 2008); 
however, not all countries have reliable data on national caesarean section rates, meaning that only 
a small group of countries are frequently discussed with regard to comparative caesarean section 
rates. Betràn and colleagues conducted a comparative study of global rates of caesarean section, 
comparing over 120 countries (Betran et al., 2007). Caesarean section rates were obtained from 
national health surveys, published vital statistics, searching electronic databases or government 
websites, or through contacting health authorities directly. In addition to variation in the methods 
needed to obtain national caesarean section rates, countries also varied in the way the rates were 
reported (as a proportion of all births, or of all live births) and in the timing of the most recent data. 
Data were collated by the authors in 2005, and the most reliable and recent data ranged from 1993-
2003 between countries. Data used for the United Kingdom in this study came from the National 
Sentinel Caesarean Section Audit (NSCSA) from 2001, which gave an overall caesarean section 
rate of 21.4%. Figure 1.4 is adapted from the study by Betran and colleagues and shows how the 
UK rate compared to other developed countries. 
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Figure 1.4: Caesarean section rates for selected countries adapted from Betran et al (2007) 
 
 
The Netherlands had the lowest caesarean section rate by far, at 13.5%; out of all the developed 
countries it was the only country to have a rate within the range of 10-15% recommended by the 
World Health Organization
1
 (WHO, 2009). Scandinavian countries also had lower caesarean 
section rates compared to the UK, with Denmark, Sweden and Norway all with rates below 20%. 
Brazil and America had the highest rates overall, with almost a quarter of women having a 
caesarean section in America in 2001, and more than 36% of women in Brazil in 1996.   
 
1.2.5 Why are caesarean section rates in the UK so high? 
My thesis will explore the maternal and infant characteristics that contribute to operative birth 
rates; in addition I will explore some of the maternity service risk factors. However, there has also 
been much discussion and debate regarding other reasons for high caesarean section rates and these 
will be discussed here. 
 
                                                     
1
 As there was no empirical evidence for the original range, this recommendation has recently been updated 
pending further research, although the handbook states that users “might want to continue to use a range of 
5–15% or set their own standards” (WHO, 2009 p.25). 
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1.2.5.1 Litigation 
Fear of litigation or defensive practice has been suggested as a reason for the rising caesarean 
section rates, particularly for caesarean sections for fetal distress (O'Brien, 2005). Pay-outs in the 
UK for neurological handicap now exceed £3 million per annum (Robson, 2001), and failure or 
delay in intervening is the cause of 99% of obstetric litigation cases (Johanson et al., 2002). A 2009 
survey of 5,644 American obstetricians found that 63% reported making changes to their practice 
due to fear of litigation, including increasing the number of caesarean sections they performed and 
stopping offering vaginal births after caesarean section (VBAC) (ACOG, 2009). 
 
1.2.5.2 Repeat caesareans 
Repeat caesarean sections made the greatest contribution to the overall caesarean section rate in the 
NSCSA (Thomas and Paranjothy, 2001). Vaginal births after caesarean section have been 
decreasing over time in the UK (Black et al., 2005), and in the NSCSA the rate was 33% (Thomas 
and Paranjothy, 2001). 
 
1.2.5.3 Maternal request 
There has been speculation around the role of maternal preference in the increase in caesarean 
sections. The report by the Department of Health, Changing Childbirth, suggested that care should 
be women-centred (Department of Health, 1993). However, a recent UK mixed-method study 
found that although women support the idea of choice, many would be uncomfortable making 
decisions about their care (Kingdon et al., 2009). Caesarean sections for maternal request remain 
low according to good quality studies, and the majority of women who do request caesareans do so 
for clinical or psychological reasons (McCourt et al., 2007, Weaver et al., 2007). In the NSCSA 
maternal request caesarean sections contributed 7% to the overall caesarean section rate, but these 
included all maternal requests, not just those for no clinical indication (Thomas and Paranjothy, 
2001).  
 
1.2.5.4 The medicalisation of childbirth 
As discussed at the outset of this chapter, childbirth has become an increasingly medicalised 
process. Obstetrician involvement and medical interventions are now a routine part of normal 
childbirth (Johanson et al., 2002). Chapter 8 will explore the literature on interventions that are now 
commonly used during labour.  
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Increasing medicalisation has influenced women‟s views and experiences of childbirth. Health 
professionals also have less trust in women‟s ability to labour (Cherniak and Fisher, 2008), and 
women themselves may have lost confidence (Tew, 1990). Davis-Floyd has discussed in detail the 
technocratic model of childbirth, in which the body is viewed as a machine, separate from the 
mind, where birth is mechanical, and technology is more trustworthy than nature (Davis-Floyd, 
2001, Davis-Floyd, 1994).  
 
There is evidence that in the UK, women have become more willing to accept obstetric 
interventions (Green and Baston, 2007). In the views of professionals, women “go along with” 
interventions as they are fearful of the outcome if they do not, they trust their caregiver, they expect 
to be able to control their pain (and feel that intervention may be inevitable to this end) and they 
believe that technology is superior to nature (Kitzinger et al., 2006).  
 
As one in four women in the UK have a caesarean section, the procedure is becoming more 
„normal‟. In fact, the term “natural caesarean” has been used to describe efforts to increase some of 
the more natural elements of vaginal birth for women who have a caesarean section, such as 
watching the birth and skin-to-skin contact (Smith et al., 2008b).  
 
The media may also condition women to the possibility of intervention. A discourse analysis of 
top-selling childbirth advice books has recently been conducted in the USA (Kennedy et al., 2009). 
Findings were wide-ranging from those embracing natural childbirth, to those describing natural 
birth as a frightening experience, and depicting caesarean section as the safe option.  
 
1.3 What is the cost of operative birth? 
The next section of this chapter will outline the cost to women and their infants of having an 
operative birth, in terms of their wellbeing. However, in a publicly-funded health care system such 
as the NHS, the financial and subsequent opportunity costs of different modes of birth should also 
be considered. Petrou and Glazener (2002) estimated the costs of unassisted vaginal births, 
instrumental vaginal births and caesarean sections using a randomly selected sample from a 
Scottish hospital. Resource costs were calculated based on the cost of hospitalisation, as well as 
postnatal care costs. The cost was lowest for unassisted vaginal birth at £1,698, followed by 
instrumental births at £2,262 and the highest cost was for caesarean section at £3,200 per woman. 
The authors estimated a 1% decrease in the caesarean section rate would have resulted in an almost 
£9 million annual cost saving.   
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1.4 What are the consequences of different modes of birth? 
In 1979 Archie Cochrane awarded the „wooden spoon‟ to obstetrics for having the worst record for 
using randomised controlled trials to inform practice (Smith et al., 2004). Goer (1995) in her book 
Obstetric Myths Versus Research Realities outlined many examples of routine obstetric procedures 
which persisted despite a lack of evidence, or in some cases, a substantial volume of literature 
documenting increased risks. There has often been a mismatch between evidence and obstetric 
practice (Goer, 1995, Langer and Villar, 2002). It has been suggested that promoting evidence-
based practice could help to reduce operative births (Wagner, 2001), however, researchers have 
reported having problems getting studies published which do not support established obstetrical 
procedures (Klein, 2010). In addition, a critique of three key studies which have provided evidence 
for the use of caesarean section has revealed a lack of assessment of maternal subjectivity, newborn 
and long-term outcomes (Wendland, 2007).  
 
The increasing familiarity with caesarean sections, and the developments in post-operative care for 
women who receive them, mean that the safety of the procedure is often taken for granted 
(Cherniak and Fisher, 2008, Mander, 2007). Although the risks of the operation are the same as for 
any major surgery, they may be disregarded as the procedure results in a positive outcome - 
childbirth (Mander, 2007).  
 
There has been heated debate over the safety of caesarean section compared to vaginal birth. A 
leading UK obstetrician has suggested that the risks of vaginal birth are greater than those from 
“drink-driving or riding a motorbike without a helmet” (Feinmann, 2002 p.774). Many 
obstetricians are in favour of caesarean sections due to an alleged reduced risk of urinary and anal 
incontinence (Cherniak and Fisher, 2008). However, it has not been established whether damage to 
the pelvic floor results from the mode of birth itself or from pregnancy (Bewley and Cockburn, 
2002, Cherniak and Fisher, 2008). Similarly in observational studies, mortality and morbidity from 
caesarean section is difficult to estimate, as complications often lead to the need for caesarean 
section (Goer, 1995). 
 
The difficulties with establishing the risks of operative birth fuel debates around their use. Unlike 
many other areas of health research, a randomised controlled trial, considered the gold standard in 
research, is rarely deemed ethical due to the issues of randomising women to undergo one mode of 
birth or another. A Cochrane review most recently updated in 2009 identified no trials assessing the 
risks and benefits of caesarean sections for non-medical reasons (Lavender et al., 2006). A recent 
qualitative study found that women were strongly opposed to a hypothetical trial of planned vaginal 
birth versus planned caesarean section, and only 3 of the 64 women interviewed would have 
considered participating (Lavender and Kingdon, 2009). 
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1.4.1 Outcomes following caesarean section 
The National Institute for Health and Clinical Excellence reviewed the available evidence on the 
risk of caesarean section compared to vaginal birth in the 2004 guideline for caesarean section 
(National Institute for Health and Clinical Excellence, 2004b). Table 1.1 summarises the results of 
the review. It should be noted that due to the difficulties with conducting randomised trials as noted 
above, the conclusions for over two-thirds of the outcomes came from well designed observational 
studies.  
 
From the available evidence in the 2004 review, women who have a caesarean section are at higher 
risk of short-term morbidities and death. They are also at a higher risk of problems in later 
pregnancies, and their infants had a higher risk of respiratory morbidities. 
 
Table 1.1: Review of outcomes for caesarean section compared to vaginal birth from the 2004 
NICE guidelines 
Increased with caesarean 
section 
No difference Decreased with caesarean 
section 
Short-term effects 
Abdominal pain 
Bladder injury 
Uteretic injury 
Need for further surgery 
Hysterectomy 
Admission to intensive care 
Thromboembolic disease 
Longer hospital stay 
Readmission to hospital 
Maternal death 
Short-term effects 
Haemorrhage 
Infection 
Genital tract injury 
Short-term effects 
Perineal pain 
Long-term effects 
 
Long-term effects 
Faecal incontinence 
Back pain 
Post-natal depression 
Dyspareunia 
Long-term effects 
Urinary incontinence (3 
months) 
Utero-vaginal prolapse 
Implications for future 
pregnancies 
Placenta praevia 
Uterine rupture 
Antepartum stillbirth 
Having no more children 
Implications for future 
pregnancies 
Implications for future 
pregnancies 
Infant 
Respiratory morbidity 
Infant 
Mortality (excluding breech) 
Intracranial haemorrhage 
Brachial plexus injuries 
Cerebral palsy 
Infant 
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What is not considered in the NICE review is the psychological impact of caesarean section on 
women. There is evidence that women who experience a caesarean section are at increased risk of: 
being less satisfied with their birth experience (Baston, 2006, Borders, 2006, Lobel and DeLuca, 
2007), feeling a loss (Clement, 2001), experiencing symptoms of post-traumatic stress disorder 
(PTSD) (Olde et al., 2006), having less infant contact after birth (Chalmers et al., 2010), early 
breast feeding cessation (Chalmers et al., 2010, Smith, 2007) and exhibiting poorer parenting 
behaviours (Lobel and DeLuca, 2007, Mutryn, 1993), than women who have a vaginal birth. 
 
1.4.2 Outcomes following instrumental vaginal birth 
Although there has been less research on the effects of instrumental births on the health and 
wellbeing of women, the literature suggests that women who have an instrumental birth fare worse 
than women who have an unassisted vaginal birth. The main health issue reported is that of 
morbidity from pelvic floor injury (Borders, 2006, RCOG, 2005), which can lead to problems with 
sexual function (Abdool et al., 2009, Borders, 2006). In addition, as with caesarean section, 
instrumental births have been linked to negative psychosocial outcomes including; low satisfaction 
with the birth experience (Baston, 2006, Borders, 2006), PTSD (Olde et al., 2006), and early 
cessation of breast feeding (Smith, 2007).  
 
As discussed previously, establishing the consequences of operative birth is complicated. The 
reasons for associations are likely to be multifactorial. For example, if we take the example of 
lower rates of breast feeding for mothers who have had an operative birth, several factors could 
explain the association, e.g.: 
 The physical and psychological effect of operative birth on the mother could impact on her 
ability to breast feed. 
 The baby may have experienced physical trauma and stress, or have a pre-existing medical 
condition. 
 Babies may be more likely to be taken to a neonatal unit and separated from mother 
initially. 
 The decreased bonding and skin-to-skin contact could impede breast feeding.  
 
Another possible explanatory factor for the relationship between operative birth and breast feeding 
relates to the socio-demographic characteristics of women who are less likely to breast feed. 
Women‟s age, ethnic background, marital status and socio-economic position have been found to 
predict their breast feeding behaviour (Thulier and Mercer, 2009), and if these factors are also 
related to mode of birth this might explain the connection. In addition to generating better 
understanding of the risk factors for operative birth, a secondary aim of this thesis is to generate 
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knowledge of the potential confounding factors that should be considered when exploring the 
consequences of mode of birth. 
 
1.5 Summary 
In the UK, as in many other developed countries, childbirth has become a predominantly 
medicalised process. Part of the medicalisation has been the dramatic rise in the caesarean section 
rate, with no associated decrease in the number of instrumental births. Women who experience an 
operative birth are at an increased risk of adverse health outcomes, and poorer psychosocial 
wellbeing. Furthermore, operative births represent a substantial cost to the NHS.  
 
1.6 The focus of the thesis 
Little is known about the maternal and fetal risk factors for mode of birth, particularly in the UK. 
Two UK-based studies have previously examined these risk factors in relation to caesarean section 
in large samples using multivariate techniques. The first utilised data from over 12,000 women who 
had taken part in the Avon Longitudinal Study of Parents and Children (ALSPAC), conducted in 
Avon, England the early 1990s (Golding et al., 2001, Patel et al., 2005). The second was based 
upon the results of the National Sentinel Caesarean Section Audit Report (NSCSA) conducted in a 
three-month period in 2000 and 2001 in all NHS maternity units, covering 99% of the births in the 
period (Paranjothy et al., 2005, Thomas and Paranjothy, 2001).  
 
Since these studies were conducted, data from a large, contemporary population-based study have 
become available. The first wave of the Millennium Cohort study (MCS) contained information on 
over 18,000 families sampled from almost 400 electoral wards. The sampling design over-sampled 
for wards with high numbers of ethnic minority families and areas with high levels of child poverty 
(see Chapter 3 for further details on sampling methodology).  
 
An overall research question was formulated based on the opportunity to use the MCS data: 
 
What can we learn about the risk factors for operative birth from a large, contemporary 
population-based sample, with over-sampling of disadvantaged and ethnic minority areas? 
 
Compared to the previous two large studies, the MCS had several strengths which could help to 
further understanding of the risk factors for mode of birth: 
1. An opportunity to distinguish not only between emergency and planned caesarean sections, 
but also to examine the risk factors for instrumental vaginal births. 
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2. A chance to examine in detail both ethnicity and socio-economic factors in relation to 
mode of birth. 
3. The possibility to explore the independent effect and interplay of a wealth of factors on 
mode of birth. In addition to allowing comparison by examining many factors previously 
included in the NSCSA and ALSPAC studies, the MCS also included numerous factors not 
explored in the two studies including: paternal age, language, migration status, educational 
level, height, BMI, interpersonal factors and fetal sex. 
 
The following chapter is the first of Section A and reviews the available literature on the maternal 
and fetal risk factors for mode of birth. 
 
 34 
 
 
 
 
 
 
 
 
 
 
 
 
 
Section A: 
The maternal and fetal characteristics related to 
operative birth 
 
 
 
 
 
Chapter 2: Literature review: Maternal and fetal characteristics associated with mode of birth 
 
35 
CHAPTER 2:  Literature review: Maternal and fetal 
characteristics associated with mode of birth 
 
2.1 Introduction 
Having decided upon conducting an investigation of the predictors of mode of birth in the 
Millennium Cohort Study, this chapter describes the literature on the maternal and fetal 
characteristics that have been associated with mode of birth. This chapter forms part of a wider 
literature review of the risk factors for operative birth; Chapter 8 is a review of maternity care 
characteristics. 
 
Literature concerning characteristics of the mother, including demographic, socio-economic, health 
and medical factors and psychosocial factors, as well as characteristics of the infant at birth, were 
searched in Medline and the Cochrane databases using key word searches (see Appendix 1 for an 
example Medline search). Reference lists of the identified papers were also examined for other 
relevant literature.  
 
Literature was considered for the review if it included mode of birth as an outcome (primary or 
other), and made comparisons between mothers who had an unassisted vaginal birth and mothers 
who had an operative birth.   
 
Initial searches revealed a scarcity of literature regarding the demographics of mothers and their 
infants in relation to mode of birth. Consequently, rather than restricting the search to UK-based 
studies, studies from other developed countries were included for the majority of the review. 
Exceptions to this were sub-sections on socio-economic status, ethnicity and migration, which were 
restricted to UK studies to allow interpretation in a UK context. Developing countries were 
excluded for the most part due to the vast difference in the health outcomes and health systems 
between developed and developing countries. Brazil was the only exception. Although Brazil is an 
emerging economy, it has a high incidence of technological intervention in childbirth, and has the 
highest rate of caesarean sections in the world. Subsequently, much research has been conducted 
there in an attempt to understand the high rates. 
 
Details extracted from each of the studies described in this review (including country of origin, 
study period, sample size, covariates controlled for and effect sizes) are included in supplementary 
tables A2.2 through A2.30.  
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2.2 Characteristics of the mother 
2.2.1 Parity and maternal age 
2.2.1.1 Parity 
The point in life when a woman gives birth has significant physiological and psychological 
implications. Specifically, whether the baby is a woman‟s first (parity) and her age at birth are 
important. Parity refers to the number of babies of viable gestation a woman has given birth to in 
her life. Primiparous mothers are those who have given birth to one viable baby, and multiparous 
mothers have given birth to more than one viable baby (Tiran, 2008).  
 
Few studies directly assessed, or adjusted for parity, in relation to mode of birth. However, this 
does not mean that parity is not assumed to be important. On the contrary, many researchers 
excluded multiparous women, or more rarely, primiparous women, to control the impact of parity 
on their results. One American study directly assessed the association between increasing parity 
and the type of birth a mother had (Simonsen et al., 2005). Eight studies included both primiparous 
and multiparous mothers, and subsequently adjusted for the effect of parity on mode of birth. Of 
these, three were English (Alves and Sheikh, 2005, Johnson and Slade, 2002, Patel et al., 2005), 
one American (Gareen et al., 2003), one Australian (Roberts et al., 2002), two Brazilian (Behague 
et al., 2002, Gomes et al., 1999) and one Canadian (Joseph et al., 2006) (see Table A2.2).  
 
The majority of studies (7/9) showed that primiparous mothers were much more likely to have an 
operative birth than multiparous mothers. Of those, most compared primiparous to any multiparous 
mothers (Alves and Sheikh, 2005, Behague et al., 2002, Gareen et al., 2003, Johnson and Slade, 
2002, Roberts et al., 2002), and two compared mothers with specific numbers of previous births 
(Joseph et al., 2006, Simonsen et al., 2005). Joseph and colleagues compared mothers who had had 
one previous birth, to mothers who had had none, 2 and 3. Mothers who had never had a previous 
birth were more likely to have a caesarean section or induction of labour, but mothers who had 2 or 
3 previous births did not have significantly different rates of caesarean section or induction (Joseph 
et al., 2006). Simonsen and colleagues set out to directly assess the relationship between parity and 
labour and birth complications. They compared mothers who had had one previous birth to those 
who had had none, 2-4, 5-9 and 10 or more. Primiparous mothers had an increased risk of both 
primary and later repeat caesarean sections and instrumental births, whereas all other groups were 
less likely to have an operative birth (Simonsen et al., 2005).  
 
The majority of studies assessed all caesarean sections, with only two distinguishing between 
elective and emergency caesarean sections (Patel et al., 2005, Roberts et al., 2002), or assessing 
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only elective (Alves and Sheikh, 2005), or emergency (Johnson and Slade, 2002) caesarean rates. 
Of the studies that assessed either overall or emergency caesarean sections, most (7/8) found that 
caesarean section rates were highest for primiparous mothers, or mothers of lower parity. The two 
studies which assessed either overall instrumental births, or forceps births, also found that 
primiparous mothers were at highest risk (Roberts et al., 2002, Simonsen et al., 2005). Conversely, 
the three studies which assessed elective caesarean sections found that multiparous mothers were at 
highest risk of elective caesarean section (Alves and Sheikh, 2005, Roberts et al., 2002), or that 
parity was unrelated (Patel et al., 2005). 
   
Literature directly discussing the relationship between parity and mode of birth is sparse, possibly 
as the relationship is well known and therefore commonly accepted. Even the one study identified 
by Simonsen and colleagues directly assessing the impact of parity on operative birth rates did not 
discuss why increasing parity decreases intrapartum complications (Simonsen et al., 2005).  
 
The relationship between parity and mode of birth is associated with the type of birth or births the 
mother has previously had (i.e. previous vaginal birth or a previous caesarean section). Mothers 
who have had a previous vaginal birth are more likely to have a subsequent vaginal birth. This 
makes sense on a physical level as the body has successfully undergone the childbirth process 
previously. A paper published in 1968 on the epidemiology of human pregnancy discusses the 
higher risk of perinatal mortality partly attributable to the “complications of labour and delivery 
occurring in an untried uterus and pelvis” (Barron, 1968 p. 1202). Equally a multiparous woman 
who has experienced a previous vaginal birth would likely be more prepared psychologically for 
the experience. Mothers who have had a previous caesarean section are at increased risk of having 
another caesarean, either due to increased biological risk, or due to the policies within the hospital 
environment (see further discussion in section 2.2.6). This may explain why, in the studies which 
have separated elective from emergency caesarean sections, elective caesarean sections were more 
likely for the multiparous mothers.  
 
Another study which did show an increased risk of overall caesarean section with greater parity 
was Brazilian (Gomes et al., 1999). Brazil has the highest rate of caesarean sections in the world; 
therefore it is possible that in that particular study population, multiparous mothers may be more 
likely to have had a previous caesarean section than would be the case in some other countries with 
lower caesarean rates. Also, unlike all the other studies which either compared primiparous to 
multiparous mothers, or used a comparison group of mothers who had had one previous child 
(Joseph et al., 2006, Simonsen et al., 2005), the Brazilian study categorised mothers who had had 4 
or more previous births as the reference group.  
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2.2.1.2 Maternal age 
Multiparous women are likely to be older on average than women having their first child. 
However, an increasing number of women are delaying childbirth and giving birth in their 30s and 
40s. In fact, the mean age of a mother at first birth in England and Wales in 2008, was 27.5 years 
(ONS, 2009). The decision to have children later in life may be for reasons relating to; careers, 
education, infertility and control over fertility, marriage and finance (Kirz et al., 1985). Interest 
around advancing maternal age has been increasing and many studies have assessed the impact of 
age on maternal and fetal health outcomes, as well as mode of birth. 
 
Twenty-one studies examined age as a predictor of mode of birth (Table A2.3). The countries of 
origin were as follows; three English (Alves and Sheikh, 2005, Paranjothy et al., 2005, Patel et al., 
2005), nine American (Braveman et al., 1995, Cleary-Goldman et al., 2005, Ecker et al., 2001, 
Gareen et al., 2003, Gould et al., 1989, Kirz et al., 1985, Linton et al., 2004, Main et al., 2000, 
Zahniser et al., 1992), two Canadian (Joseph et al., 2006, Martel et al., 1987), two Australian (Read 
et al., 1994, Roberts et al., 2002), one Italian (Cesaroni et al., 2008), one Greek (Lialios et al., 
1999), one French (Guihard and Blondel, 2001), one Swedish (Cnattingius et al., 1998), and one 
Brazilian (Gomes et al., 1999). 
 
All studies, regardless of country of origin, sample used or demographic or medical factors 
adjusted for, found that rates of caesarean section (including both elective and emergency if 
distinguished) increased with increasing maternal age. For almost all studies a gradient effect was 
apparent, with increases in risk of caesarean birth with each increase in age category, although in 
others an increased risk was observed only for mothers over 30 (Gareen et al., 2003, Guihard and 
Blondel, 2001, Main et al., 2000). In a well-adjusted American study, when age was adjusted only 
for medical factors and obstetric history, a gradient effect for overall caesarean section rate was 
observed for both primiparous and multiparous mothers (Gareen et al., 2003). However, when 
other social factors were included, age was no longer a significant factor for multiparous mothers, 
and for primiparous mothers, only those in age categories over 35 remained significantly more 
likely to have a caesarean section.  
 
Around half of the studies included mothers under the age of twenty. Teenage pregnancy in Britain 
has been labelled as a major public health problem (Lawlor et al., 2002). However, it has been 
suggested that detrimental outcomes for teenage mothers occur due to their socio-economic 
position, rather than due to biological factors relating to their age (Lawlor et al., 2002). In fact, of 
the studies that included teenage mothers, all found that the youngest mothers had the lowest rates 
of caesarean section (Braveman et al., 1995, Cnattingius et al., 1998, Gomes et al., 1999, Gould et 
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al., 1989, Joseph et al., 2006, Linton et al., 2004, Main et al., 2000, Paranjothy et al., 2005, Read et 
al., 1994, Zahniser et al., 1992).  
 
Only six studies examined rates of instrumental vaginal births by age, either as an overall 
instrumental birth rate (including vacuum and forceps) (Cleary-Goldman et al., 2005, Main et al., 
2000, Read et al., 1994), or by assessing vacuum extraction and forceps births separately (Kirz et 
al., 1985, Roberts et al., 2002, Zahniser et al., 1992). The relationship between age and 
instrumental births was not consistent between the studies. However in most, instrumental births 
were significantly more common with increasing age (Read et al., 1994, Roberts et al., 2002), or 
for women over the age of 35 (Kirz et al., 1985, Main et al., 2000). The remaining two studies, 
which were both American, found no significant association between maternal age and either 
overall instrumental vaginal birth rates (Cleary-Goldman et al., 2005), or vacuum extraction and 
forceps birth rates (Zahniser et al., 1992), despite large samples and high overall instrumental birth 
rates.  
 
Maternal physiology has been suggested as a reason for the association between older maternal age 
and operative birth. Many studies have demonstrated that older mothers are more likely to suffer 
from health problems and to have problems during pregnancy and birth. Older maternal age has 
been linked to an increased risk of miscarriage, chromosomal abnormalities, fetal or neonatal 
congenital abnormalities, gestational diabetes, placenta praevia and macrosomia (Cleary-Goldman 
et al., 2005). Kirz and colleagues found that mothers aged over 35 were much more likely to have 
hypertension or diabetes (Kirz et al., 1985). Ecker and colleagues found that in a sample of over 
3,000 American mothers, medical indications for elective caesarean section such as prior 
myectomy (removal of non-cancerous cells from the wall of the uterus) and malpresentation were 
much more prevalent in older mothers. Older mothers were also more likely to “fail to progress” or 
to be diagnosed with fetal distress, both of which are indications for caesarean section (Ecker et al., 
2001). However, it should be noted that these indications involve clinical judgement and are 
therefore possibly subject to bias.  
 
Another suggested biological explanation for why older mothers have more complications during 
pregnancy and birth is linked to the functionality of the uterus. Many muscles of the body become 
less effective with age, and the same has been suggested of the myometrium (the uterine muscle). 
Main and colleagues measured three indicators of myometrial function; duration of the first stage 
of labour, duration of the second stage of labour and need for oxytocin augmentation. Length of 
both stages of labour and need for oxytocin increased significantly with increasing age (Main et al., 
2000).  
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Biological factors may not fully explain increasing operative birth rates with increasing age. 
Gareen and colleagues (2003) adjusted for more confounding factors than any other study to assess 
the effect of maternal age on caesarean section rates. Adjusting for obstetrical factors, including 
complications during pregnancy and labour, explained some of the variance in caesarean section 
rates for mothers in different age brackets. Other demographic factors appeared to be more 
important however, especially for multiparous mothers, as the age effect disappeared after full 
adjustment. For primiparous mothers however, even after adjusting for obstetrical and other 
factors, a residual effect of age on caesarean section rates did remain for mothers over the age of 35 
(Gareen et al., 2003). Other studies have found that although caesarean section or instrumental 
birth rates were higher for older mothers, no one specific indication for caesarean section was more 
common in the older age group, and pregnancy and labour complications were not significantly 
more prevalent for older mothers (Kirz et al., 1985, Lialios et al., 1999).  
 
Another possible explanation for the higher rates of operative births for older mothers could be 
related to the attitudes and consequent behaviours of mothers and their health care professionals. 
As the likelihood of conception decreases with increasing age, older women, especially those who 
are primiparous may be more anxious about their “premium pregnancies”(Main et al., 2000). Also, 
if the pregnancies and births of older mothers are assumed to be high risk, medical staff and 
mothers themselves may be more anxious and thus more cautious about unassisted vaginal birth. 
Kirz (1985) suggested there may be a “self-fulfilling prophecy” that the pregnancies of older 
mothers are assumed to be high risk and are therefore more likely to have intervention (Kirz et al., 
1985). In support of this, Ecker (2001) identified an increase in elective inductions for older 
mothers in their data (Ecker et al., 2001), and Kirz and colleagues found that older mothers were 
also more likely to have epidural anaesthesia (Kirz et al., 1985).  
 
Although almost all identified studies in this review found that rates of operative birth increased 
linearly with increasing age, the impact of age on mode of birth may not be equivalent for all 
groups of women. Arline Geronimus, when examining birth outcomes such as neonatal mortality 
and birth weight among mothers in the USA, found the effect of maternal age on adverse infant 
outcomes was dependent on the ethnic background of the mother (Geronimus, 1992, Geronimus, 
1996). For example, Figure 2.1 displays the results from a study using birth records in Michigan, 
USA; rates of low birth weight are shown by age group. For White mothers a U shaped curve is 
apparent, with increased risk of low birth weight for the youngest and oldest mothers, whereas for 
Black mothers the effect of maternal age on rates of low birth weight is more linear in nature. 
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Figure 2.1: Rates of low birth weight by maternal age in Michigan, USA, 1989 (adapted from 
Geronimus, 1996) 
 
 
Geronimus called this effect the “weathering hypothesis”, suggesting that social and environmental 
stressors due to social inequalities and racial discrimination, may cause the health of Black women 
to begin to deteriorate at a younger age (Geronimus, 1992, Geronimus, 1996). Numerous studies 
have attempted to further investigate the weathering hypothesis, assessing health indicators such as 
birth weight (Buescher and Mittal, 2006, Rauh et al., 2001), preterm birth, (Ananth et al., 2001, 
Holzman et al., 2009), infant mortality (Buescher and Mittal, 2006, Wildsmith, 2002), post-
reproductive mortality (Spence and Eberstein, 2009) and allostatic load (physiological stress 
indicators) (Geronimus et al., 2006). All the above studies were conducted within the context of 
Black women in America compared to White women, with the exception of one study which 
compared American born and foreign born Mexican women in America (Wildsmith, 2002). The 
studies provide further evidence for a disproportionate effect of maternal age on health, dependent 
on ethnic background.  
 
There has been some evidence that the effect of age on mode of birth may be modified by ethnic 
background. Main and colleagues (2000) examined the effect of age on emergency caesarean 
sections in a sample of over 8,000 primiparous women in America, and stratified their analyses by 
ethnicity. The effect of age on the increase in caesarean sections for Asian women was much more 
pronounced than for White women, which could provide evidence of a weathering effect.  
 
A final interesting study which adds further question to the relationship between advancing age and 
mode of birth is that of Tang and colleagues. In their large sample of over 300,000 Taiwanese 
mothers who gave birth between 1999 and 2001, age of the father of the baby was independently 
and significantly related to mode of birth. Paternal age was stratified into maternal age groups, and 
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after adjustment for paternal and maternal education, marital status, birth weight, gestation, infant 
sex and pregnancy and obstetric risk factors, significant increases in caesarean section rates were 
observed with increasing paternal age, within each maternal age group (Tang et al., 2006).  
 
2.2.2 Socio-economic status 
Social gradients in health are apparent for many outcomes, and the social determinants of health are 
now widely researched (Graham, 2007). People of low socio-economic position are generally at 
twice the risk of serious health problems or early death, compared to people of high socio-
economic status, and there is a gradient of increasing risk with decreasing socio-economic position 
(Wilkinson and Marmot, 2003). The reasons for these gradients are numerous and include poorer 
living environment, increased stress, poorer diet and nutrition, a lack of social support, decreased 
access to healthcare and a higher likelihood of adverse health behaviours such as illicit drug use, 
higher alcohol consumption and higher rates of smoking among people of low socio-economic 
status (Graham, 2007, Wilkinson and Marmot, 2003). Specifically, women of lower socio-
economic status have been found to have poorer health and health behaviours during pregnancy 
and at birth. Dowd found that in a sample of over 8,000 American women, those of low education 
or low income were more likely to be young, obese and of high parity (Dowd, 2007). During 
pregnancy these mothers were more likely to smoke and drink alcohol and were less likely to take 
multivitamins.  
 
Caesarean section as an outcome may be a reflection of the health of a mother and her infant, and 
further literature later in this chapter confirms higher rates for mothers with health issues such as 
diabetes. However, caesarean sections and instrumental births are performed ultimately based on a 
decision by health professionals, and although these decisions are most frequently made due to 
health risks for the mother or her infant, this is not always the case.  
 
Women‟s socio-economic status in relation to their mode of birth has gained much media attention. 
In the UK the term “too posh to push” has been used widely to refer to women from higher socio-
economic positions having elective caesarean sections to avoid labour. However, these beliefs 
about more affluent women may be based more on the media portrayal of a few celebrities, rather 
than on good quality evidence. UK celebrities have been reported to have „elected‟ to have a 
caesarean section. However, in many of these highly publicised cases the „celebrities‟ have paid to 
have the operation privately (Asthana, 2005, Martin, 2001, McConnell, 2007), a rare occurrence in 
the UK with a publicly-funded healthcare system  
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The guidelines for caesarean section produced by the National Institute for Health and Clinical 
Excellence outline that maternal request is not an indication for caesarean section, and that the 
reasons for the request should be discussed. Furthermore, a clinician has the right to decline a 
request and the woman could then be referred for a second opinion (National Institute for Health 
and Clinical Excellence, 2004b).  
 
Elective caesarean sections performed for maternal request are rare in the UK. Although there is a 
lack of good quality data on the number of maternal request caesareans, in the National Sentinel 
Caesarean Section Audit Report (NSCSA), caesarean sections for maternal request accounted for 
7% of the overall caesarean section rate (Thomas and Paranjothy, 2001). However, this figure is 
not exclusive to caesarean sections conducted in the absence of maternal or fetal indications, rather 
it represents the „most influential‟ reason reported for the caesarean section, of which there were 20 
other reasons to choose from.  
 
In countries with private health care, or private health insurance, the likelihood of an influence of 
socio-economic status on caesarean section rates is higher. Public and privately-funded women 
may receive different care, or be treated in different parts of the same hospital (Hurst and Summey, 
1984). In Brazil, where caesarean section rates are high, differences by socio-economic status are 
prominent. Because caesarean sections are more often available only for women who can afford 
them in Brazil, a qualitative study found that women who could not afford a caesarean section 
desired one as the „best quality care‟ available for childbirth, and would try to put pressure on the 
medical staff to get one (Behague et al., 2002). 
 
Due to the vast differences in access to health care systems by country, only studies conducted in 
the UK will be considered in this section of the review.  
 
2.2.2.1 Socio-economic status and mode of birth in the UK 
Seven UK-based studies, five of which were English and two Scottish, assessed the relationship 
between socio-economic status and mode of birth (Alves and Sheikh, 2005, Barley et al., 2004, 
Bragg et al., 2010, Fairley et al., 2011, Patel et al., 2005, Redshaw et al., 2007, Wilkinson et al., 
1998), predominantly differentiating between elective and emergency caesarean sections (see Table 
A2.4). 
 
Six studies used a measure of area-level deprivation in order to estimate socio-economic status. 
Four English studies used the Index of Multiple Deprivation (IMD). The IMD measures overall 
area-level deprivation using six domains, including income, employment, health and disability, 
housing, education and geographical access to services (Department of the Environment, 2000). 
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The two Scottish studies used the Carstairs score which was developed using census data in 
Scotland including domains based on unemployment, not owning a car, low social class and 
overcrowding (Carstairs and Morris, 1991). Area-based measures of socio-economic status are 
widely used, as information is often unavailable at an individual level. The ability to link maternity 
data to area-level measures of deprivation most likely explains the large sample sizes in some of 
the studies: two included over 300,000 women (Barley et al., 2004, Fairley et al., 2011), another 
included over 500,000 women (Alves and Sheikh, 2005) and the most recent English study 
included over 600,000 women (Bragg et al., 2010).  
 
Of the English studies, two with large samples found that mothers in the most affluent areas were 
more likely to have a caesarean section, after adjustment for maternal characteristics (Alves and 
Sheikh, 2005, Barley et al., 2004). Both found an increased likelihood of elective caesarean 
sections for mothers from the most affluent areas, compared to the most deprived areas. The later 
of the two studies, conducted in 2001-2002, also examined the effect of deprivation on emergency 
caesarean sections, but found no association (Barley et al., 2004). The largest and most recent study 
was also the most well adjusted and included adjustment for many health factors in addition to 
other maternal characteristics (Bragg et al., 2010). Although unadjusted rates of caesarean section 
had increased with increasing area affluence, after adjustment, deprivation was no longer a 
significant predictor of caesarean section. However, the study outcome was overall caesarean 
section rates, and as the previous two large studies found a relationship only for elective caesarean 
section, the outcome measure may have been too broad. The final study, part of a 2006 survey of 
maternity care in England, found that women in the most deprived area were more likely to have a 
„normal‟ birth (compared to caesarean sections, forceps and vacuum extraction) than mothers from 
the four more affluent quintiles. Also, mothers were more likely to have a caesarean section due to 
„unforeseen circumstances‟ if they were from a deprived area. The results from the study were 
unadjusted however, and unlike the other studies using area-based measures, were based on a 
sample of only around 3,000 mothers (Redshaw et al., 2007).  
 
In 1994-1995 an audit was conducted of over 8,000 caesarean sections at 23 of the 24 consultant-
led maternity units in Scotland (McIlwaine et al., 1998, Wilkinson et al., 1998). Although details of 
elective and emergency caesarean sections were collected in the audit, for deprivation, results are 
presented as unadjusted total caesarean section rates by deprivation quintile, which were 16.7% in 
the most affluent area, and 16.6% in the most deprived. A large and recent Scottish study used 
routinely collected data from all hospital births in the periods 1980-81, 1990-91 and 1999-2000 
(Fairley et al., 2011). Results are presented as the relative index of inequality (RII), comparing the 
most deprived areas to the least. In 1980-81 women living in more deprived areas were at a higher 
risk of having an elective caesarean section compared to those in deprived areas, after adjustment 
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for several other factors, including age and social class. In 1900-91 there was no significant effect 
of deprivation on elective caesarean rates, and in 1999-2000 women in more disadvantaged areas 
were at an decreased risk compared to women in the most affluent areas. For emergency caesarean 
sections, in both 1980-81 and 1990-91 women in the more deprived areas were at an increased risk 
compared to those in more affluent areas. However in 1999-2000 there was no significant 
association between deprivation and emergency caesarean section rates. It seems from these results 
that there are different socio-economic patterns for emergency and elective caesarean sections, and 
over time. Interestingly, the most recent 1999-2000 results most closely reflect those from the other 
large English studies, which were conducted between 1996 and 2002 (Alves and Sheikh, 2005, 
Barley et al., 2004). 
 
Overall, the findings from these area-based studies would seem to provide support for the idea that 
more affluent women are more likely to have an elective caesarean section, but there is little 
evidence for a relationship between socio-economic status and emergency caesarean sections. 
However, there are methodological issues which should be considered when interpreting the 
available evidence. Firstly, unadjusted studies investigating the relationship between socio-
economic status and mode of birth should be interpreted with caution. One of the most important 
confounders of the relationship is that of maternal age. In a large Canadian study, Leeb and 
colleagues (2005) found that unadjusted rates of caesarean section were higher for mothers living 
in more affluent areas. However, when the rates were adjusted for maternal age the finding 
reversed. This change highlights the strong confounding effect of age when considering the 
influence of socio-economic status on mode of birth. The unadjusted result most likely reflected the 
higher proportion of older mothers, who are at an increased risk of caesarean section, living in 
affluent areas. Consequently, when age was controlled for, a more accurate estimation of the effect 
of deprivation on caesarean section rates was revealed.   
 
A second methodological consideration concerns the use of area-based measures of socio-
economic status. Although area-level measures have been compared to individual level measures 
and have been found to be similarly associated to health outcomes (Krieger, 1992), area-based 
measures of affluence may not accurately represent the socio-economic position of the individual 
women. Although poor people tend to live in disadvantaged areas and rich people will tend to live 
in affluent areas, this will not always be the case. In addition, high levels of mobility mean that 
areas will continually change (Graham, 2007).  
 
The poorer estimate of individual socio-economic status from area-based measures, compared to 
individual or household socio-economic status, may explain why Barley and colleagues (2004) 
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entitled their study in the BMJ “Social class and elective caesareans in the English NHS” when, as 
clearly noted by Macfarlane, the study was “not really about social class”(Macfarlane, 2004).  
 
Patel and colleagues used the ALSPAC cohort study conducted in the early 1990s in Avon, 
England, to analyse the maternal risk factors for mode of birth for over 12,000 women (Patel et al., 
2005). Two measures of socio-economic status were measured in the study: social class and 
housing tenure, both of which were found to be unrelated to mode of birth when adjusted for a 
variety of other factors explored in the study (see Tables A2.5 and A2.6). Social class was 
measured using the Registrar General‟s social class classification (where social class I is 
„professional occupation‟ and social class IV is „unskilled occupation‟) and was available for just 
less than 9,000 women in the study. However, the measure was termed „maternal social class‟ 
which would seem to indicate that the social class was based on the occupation of the women. 
Measuring social class based on the woman‟s occupation may not represent fully the women‟s 
socio-economic circumstances. Men are usually the higher earners in a household (Graham, 2007), 
therefore, for the women with partners, social class may have been underestimated. In addition, 
data were collected during pregnancy, a time when women are less likely to work.  
 
Recent work by Fairley and colleagues (2011) has used routinely collected Scottish data from three 
time periods, and measured both area-level deprivation and social class. As in ALSPAC, social 
class was captured using the Registrar General‟s classification, however, using the occupation of 
the father of the child if available, and mother of the child if not. For elective caesarean sections, in 
1999-2000 women of lower social class were at a lower risk of the procedure, compared to their 
more advantaged counterparts, similar to the results for deprivation described previously. For 
emergency caesarean sections, results for social class were also very similar to those for 
deprivation; that in both 1980-81 and 1990-91 women in the lower social class bands were at an 
increased risk compared to those in higher social class bands, with no significant relationship in 
1999-2000. Interestingly, however, as both social class and deprivation level were included in the 
same model, the only slight attenuation of each when adjusted for the other indicate that the two 
socio-economic measures have a separate and independent effect on caesarean section rates. This is 
further demonstrated in stratified analyses by previous caesarean section, where deprivation 
predicted elective caesarean among women with no previous caesarean section, whereas social 
class was predictive among women who had previously had a caesarean section. 
 
There is little good quality evidence on the relationship between socio-economic status and 
caesarean sections in the UK. Several large studies have been identified, but three were based 
solely on area-level measures of socio-economic position, which may not be an accurate measure 
for individual women. A further study used maternal social class rather than household social class, 
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which equally may be a poor measure. A recently published large Scottish study used both area and 
individual-level measures of socio-economic status, and demonstrated that the two measures do 
capture different elements of socio-economic position in relation to mode of birth. In addition, 
there is no information on the association between socio-economic status and instrumental births.  
 
2.2.3 Ethnic background and migration2  
2.2.3.1 Ethnicity 
 
Ethnicity and health in the UK 
The Health Survey for England addresses specific issues each year, and in 2004 focused on the 
health of the seven largest minority ethnic groups; Black Caribbean, Black African, Indian, 
Pakistani, Bangladeshi, Chinese and Irish (Sproston and Mindell, 2006). Over 12,000 adults were 
interviewed across England with a boosted sample of minority ethnic groups, and additional height 
and weight measurements were taken. After adjusting for age, women of Black Caribbean, 
Pakistani and Bangladeshi origin were significantly more likely to self-report bad health. A higher 
prevalence of obesity, diabetes and hypertension among many of these groups may have 
contributed to their worse health. Table 2.1 shows the prevalence of several health problems which 
were found to be significantly higher among ethnic minority women when compared to White 
women in the survey. Overall, Pakistani women were found to have the most health problems and 
were also more likely to have psychiatric morbidity and a lack of social support.  
 
Table 2.1: Health problems from the 2004 Health Survey for England: significantly higher 
prevalence among minority ethnic women compared to White women* 
Health issues BA BC P B In Ch Ir 
Self-reported bad health        
Limiting long-standing illness        
Obese        
Doctor-diagnosed diabetes        
Hypertension        
Psychiatric morbidity        
Lack social support        
* BA=Black African, BC= Black Caribbean, P = Pakistani, B = Bangladeshi, In = Indian, Ch = Chinese, Ir = 
Irish 
                                                     
2
 As with socio-economic status, ethnicity and migration literature were restricted to studies published using 
UK data to allow interpretation in a UK context. 
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Inequalities have also been identified in maternal and infant health outcomes for mothers of 
different ethnic backgrounds in the UK (Bharj and Salway, 2008). Although maternal deaths 
(deaths due to obstetric-related causes) are rare in the UK, a report on maternal deaths which 
occurred between 2003 and 2005 found a significantly higher mortality rate for Black African, 
Black Caribbean and Middle Eastern women, including recent asylum seekers and refugees (Lewis, 
2007). A recent UK-based study, conducted between 2005 and 2006, assessed rates of severe 
maternal morbidities for mothers from different ethnic backgrounds (Knight et al., 2009). Five 
severe maternal morbidities were assessed which can cause maternal death in the UK; acute fatty 
liver, amniotic fluid embolism, antenatal pulmonary embolism, eclampsia and peripartum 
hysterectomy. A rate of 89 cases per 100,000 maternities of any one of the five severe morbidities 
was identified in the sample of over 775,000 women. Compared to White mothers, Black African 
and Black Caribbean mothers were around twice as likely and Pakistani mothers were around 1.5 
times more likely to have a severe maternal morbidity. When the results were adjusted for other 
maternal characteristics including age, socio-economic background, smoking status, BMI and 
parity, non-White mothers remained more likely to have a severe maternal morbidity, with an 
increased risk of around 50%.  
 
The reasons why mothers from different ethnic backgrounds may have different maternal and 
infant health outcomes are not well understood, and are likely to be multifactorial. Knight and 
colleagues suggested a combination of pre-existing medical conditions, differences in genetic and 
environmental influences, or differences in access to maternity care could explain the variation in 
severe maternal morbidities in their sample (Knight et al., 2009). Similarly, Bhopal has suggested 
that several social and biological forces generate ethnic health inequalities, including differences 
in: culture and lifestyle, socio-economic status, environment, genetic and generational, access to 
healthcare and following health advice (Bhopal, 2009)  
 
Ethnicity and mode of birth in the UK 
As discussed later in this chapter, mothers with particular health problems are more likely to have 
an operative birth. As women of certain minority ethnic groups have poorer health than White 
women in the UK, it is likely this could impact on the type of birth they experience. This is 
especially likely as problems such as obesity, diabetes and hypertension are more prevalent for 
women of some minority ethnic groups (Sproston and Mindell, 2006).  
 
Most UK studies separated elective and emergency caesarean sections (Patel et al., 2005, 
Richardson and Mmata, 2007), although Ibison (2005) and Bragg and colleagues (2010) examined 
overall caesarean section rates (see Table A2.7). Paranjothy and colleagues (2005) examined 
caesarean section during labour and caesarean section before labour which may be slightly 
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different to the emergency and elective categories used by other studies. While it is likely that all 
the 'in labour' caesarean sections would be classified as 'emergency' by other studies, those 'before 
labour' will not all be 'elective', for example they may follow a failed induction. Further discussion 
regarding the categorisation of mode of birth is included in Chapter 11. 
 
Overall, non-White mothers were more likely to have an emergency caesarean section. Paranjothy 
and colleagues utilised data from the NSCSA report, which includes information on over 150,000 
women from all 216 maternity units in England and Wales, collected in a three-month period in 
2000 (Paranjothy et al., 2005). After adjustment for other maternal characteristics, mothers of 
Black African, Black Caribbean, Black Other, Bangladeshi, Indian, Asian Other and Other origin 
were more likely to have a caesarean section during labour (Paranjothy et al., 2005). The highest 
risk was for Black African mothers who were 2.3 times more likely to have a caesarean section 
during labour than White mothers. Patel and colleagues found that non-White mothers were almost 
twice as likely to have an emergency caesarean section in unadjusted analyses of over 12,000 
women from the ALSPAC study (Patel et al., 2005). However, after adjustment for a variety of 
other maternal factors, ethnic origin was no longer a significant factor. In the study assessing NHS 
maternity statistics from 2005-06, the rate of emergency caesarean section was highest for Black 
mothers compared to all other ethnic origins; however the results presented were unadjusted 
percentages (Richardson and Mmata, 2007), and as discussed below there were further problems 
with the categorisation of ethnic groups.  
 
For elective caesarean sections, the results are less clear. Patel and colleagues found that ethnicity 
was not a significant predictor of elective caesarean section (Patel et al., 2005), but their analyses 
may have been underpowered to detect a difference due to small numbers of minority women (see 
further discussion below). The NHS maternity statistics presented unadjusted percentages with only 
small differences between ethnic groups; however Black women had the highest elective caesarean 
section rate (Richardson and Mmata, 2007). The third large and well-adjusted study however, 
indicated that non-White mothers (Black African, Black Caribbean, Bangladeshi, Indian, Pakistani, 
Chinese, Asian Other and Other) were significantly less likely to have a caesarean section before 
labour than White mothers (Paranjothy et al., 2005).  
 
The final two studies examined data on overall caesarean section rates (including elective and 
emergency caesarean sections). One included data from three East London hospitals from 1988-
1997 (Ibison, 2005) and the other most recent study used hospital episode statistic (HES) data from 
2008 from those English maternity units which had  more than 1,000 births annually (Bragg et al., 
2010). Ibison found that African, West Indian, Bangladeshi, Indian and Pakistani mothers were at 
an increased risk of caesarean section compared to White mothers after adjustment for a selection 
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of maternal and hospital factors, whereas rates of caesarean section for oriental mothers were not 
significantly different. As in the large, representative study by Paranjothy (2005), the highest risk 
was for African mothers who were 2.8 times more likely than White mothers to have a caesarean 
birth. Bragg and colleagues found that Afro-Caribbean women were at a higher risk of caesarean 
section than White women after adjustment, but the rate of caesarean section for Asian and other 
ethnic minority women was not significantly different.  
 
Paranjothy and colleagues (2005) identified an increased risk of caesarean section during labour, 
but a decreased risk of caesarean section before labour for non-White women compared to White 
women. By including elective caesarean sections in the overall rate, Ibison (2005) and Bragg and 
colleagues (2010) may therefore have diluted the effect of ethnicity, compared to the likely effect if 
emergency caesarean sections had been examined independently.  
 
Ibison‟s study also included assessment of instrumental births (Ibison, 2005). After adjustment for 
maternal and hospital factors, Bangladeshi and Indian women were 1.3 times more likely to have 
an instrumental birth, whereas African and West Indian women were at half the risk compared to 
White women. The 2005-06 maternity statistics showed that 9% of White women with a 
spontaneous onset of labour went on to have an instrumental birth compared to 4% of Black 
mothers – the lowest rate. However the results presented are unadjusted and, in addition to 
categorisation problems discussed below, should consequently be treated with caution.  
 
The way that respondents are coded as to their ethnicity is an important consideration when 
measuring outcomes according to ethnic background. A common problem is the use of categories 
which are too broad (Karlsen and Nazroo, 2006). Patel and colleagues used relatively large ethnic 
groups including White, Black, Asian and „Other‟. These larger groups may have been used due to 
the small proportion of non-White mothers in the sample (2.2%), an under-representation of non-
White mothers for the county of Avon (4.1%), which in turn had a smaller population of ethnic 
minority mothers compared to the national average at the time (7.6%) (University of Bristol, 2008).  
 
The NHS maternity statistics for 2005-06 and the HES data in the study by Bragg and colleagues 
similarly reported ethnicity using the large groups White, Black, Asian and other, and in both, 
ethnicity information was not available for around 20% of cases (Richardson and Mmata, 2007, 
Bragg et al., 2010). Furthermore, in the analyses by mode of birth in the NHS maternity statistics, 
the “not stated” women were grouped with the White women. The results should therefore be 
interpreted with caution when comparing the White and non-White groups, particularly as the 
likelihood of missing data for non-White women could be higher. 
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Ibison (2005) categorised ethnicity into eight categories. Although the groups were more specific 
than those used in the two aforementioned studies, the ethnicity of the women in the study was 
„observer assigned‟ rather than self-reported, meaning some women may have been wrongly 
categorised.  
2.2.3.2 Migration 
The UK has become multicultural due to patterns of migration. Consequently minority groups in 
the UK are composed of recent migrants, and those who are second or third generation, and were 
born in the UK. Migration may have an effect on health over and above those observed between 
ethnic groups. Nazroo discusses the impact of migration on health (Nazroo, 1997). Firstly, migrants 
are likely to be different in terms of age, gender and socio-economic position to non-migrants, all 
of which can impact on health. Secondly, migration is more possible for those in better health – the 
„healthy migrant effect‟. However, migration is also likely to be stressful and the socio-economic 
position of the individual once in their new country may change. In addition, as discussed by 
Bhopal with reference to the NHS, there may be linguistic difficulties for migrant groups due to a 
lack of translation services in the health service, reflecting a barrier to accessing health care 
(Bhopal, 2007), and these barriers are likely to be apparent in other countries. Nazroo (1997) 
compared the health of British-born minority ethnic groups to foreign born. Across a range of 
health outcomes, the health of the migrants (those that had migrated to the UK after age 11) was 
better than the health of their British-born (or migrated under age 11) counterparts, after controlling 
for age.  
 
In a survey of around 3,000 women who gave birth in England in 2006, there were no significant 
differences in mode of birth for mothers born in the UK or outside the UK, but the results were 
unadjusted and from a relatively small sample of around 3,000 women (Redshaw et al., 2007). No 
other UK studies were identified which assessed migration in relation to mode of birth (see Table 
A2.8). 
 
2.2.4 Height 
One review, mainly detailing studies from developing countries (Dujardin et al., 1996), and several 
primary studies from developing countries including Cameroon (Rozenholc et al., 2007), Thailand 
(Wongcharoenkiat and Boriboonhirunsarn, 2006), Guatemala (Merchant et al., 2001), South Africa 
(Van Bogaert, 1999) and Turkey (Kara et al., 2005), were excluded for the purposes of this review. 
Five studies from; Scotland (Mahmood et al., 1988), the USA (Gareen et al., 2003), Sweden 
(Cnattingius et al., 1998), New Zealand (McGuinness and Trivedi, 1999) and Australia (Read et al., 
1994) were included (see Table A2.9).  
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All five studies indicated that risk of operative birth increased for shorter mothers. For those studies 
which included a range of height groups, a gradient effect was evident with risk of operative birth 
decreasing with increasing height (Cnattingius et al., 1998, Mahmood et al., 1988, McGuinness and 
Trivedi, 1999, Read et al., 1994). The effect of height was identified for studies examining overall 
caesarean section rates (Gareen et al., 2003), elective caesarean rates (Cnattingius et al., 1998), 
emergency caesarean rates (Cnattingius et al., 1998, Mahmood et al., 1988, McGuinness and 
Trivedi, 1999, Read et al., 1994), and operative vaginal birth rates (Read et al., 1994). In addition, 
three of the five studies found a significant effect of height after adjustment for other maternal 
characteristics (Cnattingius et al., 1998, Gareen et al., 2003, Read et al., 1994). The increase in risk 
of operative birth for shorter mothers was not small either. In fact, in the well adjusted Australian 
study, comparing mothers shorter than 160cm, to those 160-164cm and over 165cm, the risk 
associated with being a short mother (<160cm) was around 5 times that of the tallest mothers (Read 
et al., 1994). 
 
Cephalopelvic disproportion (CPD) has also been suggested as a reason why shorter mothers are 
more likely to need operative birth. The suggestion being that there is a correlation between 
maternal height and pelvic measurements, with women of shorter stature having smaller pelvic 
measurements, and subsequently being less likely to give birth normally (Dujardin et al., 1996, 
Mahmood et al., 1988). In developing countries CPD is the cause of a high proportion of the 
mortality, maternal morbidity and perinatal deaths (Dujardin et al., 1996). However, infant birth 
weights have been found to increase with increasing maternal height (Mahmood et al., 1988). Two 
of the studies found a significant association between shorter height and higher rates of operative 
birth, after adjustment for birth weight (Gareen et al., 2003, Read et al., 1994). 
 
2.2.5 Health and medical factors 
Several general areas of health and medical factors are summarised in the following four sections: 
 
 Mothers‟ weight 
 Mothers‟ health during pregnancy 
 Smoking during pregnancy 
 Complications during labour 
 
For some of the health factors, few studies were identified. This is likely to be because the factors 
are well known to be indications for operative birth, so little published literature is available. 
Consequently, in many of the following sections, studies included are those which adjusted for 
factors, rather than studies which explicitly aimed to assess their relationship with mode of birth. In 
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cases where few studies were identified, if possible, references are made to UK guidelines and 
reports regarding mode of birth. 
 
2.2.5.1 Weight 
Obesity is a major public health concern. In the UK, over 50% of all women are over the 
recommended weight for their height (Bhattacharya et al., 2007). As rates of obesity are increasing 
for women of reproductive age (Poobalan et al., 2009), the possible impact on maternal health 
outcomes has sparked much research. Two reviews of primary studies (Chu et al., 2007, Poobalan 
et al., 2009) and eight separate primary studies (Cnattingius et al., 1998, Cnattingius and Lambe, 
2002, Gareen et al., 2003, Guihard and Blondel, 2001, Joseph et al., 2006, Naftalin and Paterson-
Brown, 2008, Rosenberg et al., 2005, Weiss et al., 2004) either directly assessed the effect of 
mothers‟ weight on mode of birth, or adjusted for weight amongst other factors. Two other primary 
studies were included in the review papers, but were retained for extra information (Baeten et al., 
2001, Bhattacharya et al., 2007) (Table A2.10).  
 
Studies were from a range of countries, but the majority were American (see Table A2.10). 
Mothers‟ weight was measured either through actual weight measurements in kg or lb before 
pregnancy, weight gain during pregnancy, or, more commonly, body mass index (BMI). BMI is a 
statistical measurement of weight which takes into account height and is calculated by 
weight/height
2
. Regardless of outcome measure used, all studies showed that compared to mothers 
who were a lean or normal weight, heavier mothers were more likely to have an operative birth. 
For most studies a gradient effect was noted, with an increased likelihood of operative birth for 
mothers in higher weight categories. 
 
The majority of studies examined overall caesarean section rates, with all studies which included 
overall caesarean rates showing a gradient effect. Few studies separated elective and emergency 
caesarean sections (Bhattacharya et al., 2007, Cnattingius et al., 1998, Poobalan et al., 2009), 
included only emergency caesareans (Naftalin and Paterson-Brown, 2008), or included 
instrumental vaginal births (Naftalin and Paterson-Brown, 2008, Weiss et al., 2004). Of the studies 
which separated emergency caesarean sections, a gradient effect was apparent for all. Of the studies 
which separated out elective caesarean sections however, this was not always the case. For 
example, Bhattacharya and colleagues found that when compared to women with a normal BMI, 
mothers who were morbidly obese were more likely to have an elective caesarean section, but 
overweight and obese mothers were not significantly different (Bhattacharya et al., 2007). A 
similar effect was noted for instrumental births; Weiss and colleagues found that compared to 
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normal or overweight mothers, morbidly obese mothers were more likely to have an instrumental 
birth, but obese mothers were not significantly different (Weiss et al., 2004). 
 
The results for underweight mothers were mixed. Many of the studies included lean or underweight 
mothers in the “normal” category. Of the four studies that included underweight mothers 
separately, two found that they had a decreased risk of having a caesarean birth (Baeten et al., 
2001, Joseph et al., 2006), compared to normal weight mothers, and one found that their caesarean 
section rates were not significantly different to those of normal weight mothers (Rosenberg et al., 
2005). The final study examined both elective and emergency caesarean rates. Underweight 
mothers were less likely to have an emergency caesarean birth, but for elective caesareans there 
was no significant difference between underweight mothers and those of a normal weight 
(Cnattingius et al., 1998).   
 
Various explanations have been suggested for why mothers of increasing weight are more likely to 
have an operative birth. Mothers who are overweight and obese have been found in several studies 
to be more likely to be of lower socio-economic position, to partake in risky health behaviours and 
to have other maternal health problems such as diabetes, hypertension and pre-eclampsia (Baeten et 
al., 2001, Chu et al., 2007, Cnattingius and Lambe, 2002, Poobalan et al., 2009, Rosenberg et al., 
2005, Weiss et al., 2004). However, many of the included studies adjusted for these health factors, 
amongst other maternal factors, and found that obesity still had a residual effect (Bhattacharya et 
al., 2007, Gareen et al., 2003, Joseph et al., 2006, Rosenberg et al., 2005, Weiss et al., 2004). 
Overweight and obese mothers are also more likely to have large for gestational age babies (Chu et 
al., 2007, Cnattingius and Lambe, 2002, Poobalan et al., 2009, Rosenberg et al., 2005, Weiss et al., 
2004), but many of the studies also adjusted for birth weight, and still found an independent effect 
of maternal weight on mode of birth (Gareen et al., 2003, Guihard and Blondel, 2001, Joseph et al., 
2006, Naftalin and Paterson-Brown, 2008, Weiss et al., 2004). A further suggestion is that obesity 
increases pelvic soft tissue, which narrows the birth passage and increases the risks associated with 
dystocia or cephalopelvic disproportion (Chu et al., 2007, Poobalan et al., 2009).  
 
Overall, maternal weight appears to be a significant risk factor for operative birth, with extensive 
literature documenting the relationship. Pooled estimates from both large reviews suggested that 
mothers who were overweight, obese and severely obese, were around 1.5, 2 and 3 times more 
likely to have a caesarean birth than mothers of a normal weight, respectively (Chu et al., 2007, 
Poobalan et al., 2009). Overweight mothers who do have an operative birth are also likely to 
experience more problems during the postpartum period with wound healing, infections and other 
complications leading to longer recovery periods and hospital stays (Chu et al., 2007).  
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2.2.5.2 Mothers‟ health during pregnancy 
Mothers who experience poorer health during pregnancy may be at an increased risk of an 
operative birth, particularly if they experience specific problems such as diabetes or hypertension. 
 
Along with rising obesity rates, diabetes is also increasing globally (Metzger et al., 2007), and is 
now the most common pregnancy complication (Rosenberg et al., 2005). Diabetes contributes to 
complications during pregnancy such as hypertension and pre-eclampsia, and complications during 
labour such as obstructed labour and shoulder dystocia (Feig et al., 2006). Diabetic mothers have 
also been found to be more likely to have preterm births (Rosenberg et al., 2005), and high birth 
weight infants (Jensen et al., 2004), all of which are independently associated with operative births. 
Mothers with diabetes (either pre-gestational or gestational) have been found to be more likely to 
have a caesarean section than mothers without diabetes (Feig et al., 2006, Gareen et al., 2003, 
Hawthorne et al., 1997, Jensen et al., 2004, Joseph et al., 2006, Patel et al., 2005, Rosenberg et al., 
2005) (see Table A2.11). One study which distinguished between elective and emergency 
caesareans (Patel et al., 2005), found that after adjustment, mothers with diabetes were more than 4 
times more likely to have an elective caesarean section, than those without. However, diabetes was 
not an independent predictor of emergency caesarean section.  
 
Hypertension (or abnormally high blood pressure) can occur during pregnancy (pregnancy 
hypertension in conjunction with other bodily changes such as oedema and protein in the urine is 
known as pre-eclampsia). Mothers who experience hypertension or pre-eclampsia have been found 
to be at an increased risk of caesarean section, after adjustment for other maternal and medical 
factors (Gareen et al., 2003, Joseph et al., 2006, Rosenberg et al., 2005) (see Table A2.13). 
 
Other issues such as herpes infection can contraindicate vaginal birth. The 2004 NICE guidelines 
on caesarean section recommend that mothers with a primary (rather than a recurrent) herpes 
infection in the third trimester of pregnancy should be offered a caesarean birth to reduce the risk 
of transferring the infection to the infant (National Institute for Health and Clinical Excellence, 
2004b). One American study adjusted for the presence of herpes infection when assessing risk 
factors for operative birth. After adjusting for the numerous factors, mothers with herpes were more 
than 5 times more likely to have a caesarean birth than mothers without (Gareen et al., 2003) (see 
Table A2.12). 
 
2.2.5.3 Smoking during pregnancy 
Smoking during pregnancy is a major public health concern. Both maternal smoking and 
environmental tobacco smoke (ETS) have been found to be causally associated with low birth 
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weight and preterm births (Cnattingius and Lambe, 2002, Ward et al., 2007), and maternal smoking 
has also been associated with stillbirth and placental abruption (Cnattingius and Lambe, 2002), all 
of which have been associated with operative birth. However, smoking during pregnancy is also 
associated with a decreased risk of pre-eclampsia, a major pregnancy complication which is 
associated with operative birth. The more recent Swedish study discussed earlier, found that 
mothers who smoked between 1 and 9 cigarettes per day, were significantly less likely to have pre-
eclampsia than non-smoking mothers, and mothers who smoked 10 or more were even less likely 
(Cnattingius and Lambe, 2002).   
 
Three studies, two Swedish (Cnattingius et al., 1998, Cnattingius and Lambe, 2002) and one 
English (Patel et al., 2005), assessed the impact of a mother‟s smoking status on subsequent mode 
of birth (Table A2.14). Of the three studies, the most recent and large Swedish study, found, after 
adjustment for some other maternal factors, a very slight increased risk of caesarean birth in 
mothers who were smoking 1-9 cigarettes per day at their first antenatal visit, compared to mothers 
who were not smoking (Cnattingius and Lambe, 2002). Of the two remaining studies, neither found 
smoking to be significantly related to mode of birth, after adjustment for other maternal 
characteristics. In the earlier Swedish study, smoking was not significantly related to mode of birth 
in univariate analyses (Cnattingius et al., 1998). In the English study, smoking was not significantly 
related to either overall or emergency caesarean rates in unadjusted analyses, but mothers who had 
an elective caesarean birth smoked significantly fewer cigarettes per day than mothers who had a 
vaginal birth. When the results were adjusted for other maternal characteristics however, the 
relationship disappeared (Patel et al., 2005). Smoking is more common among mothers of lower 
socio-economic status, so it is possible that the relationship observed in the unadjusted analyses is a 
reflection of the socio-economic position of the mother, rather than as a result of the smoking 
behaviour itself. This hypothesis is supported by the finding that the association no longer remains 
when other maternal characteristics, including social class, are included in the model.    
 
2.2.5.4 Complications during labour 
Complications during labour can be indicative of a need for operative birth, including factors such 
as placental problems, fetal distress, fetal presentation and multiple birth. 
Placenta praevia (where the placenta is abnormally positioned in the lower uterine segment), and 
placental abruption (when the placenta separates prematurely), can cause uterine bleeding, which is 
dangerous for both mother and child (Hofmeyr et al., 2008). Mothers who experience both placenta 
praevia and placental abruption have been found to have a higher risk of caesarean section (Gareen 
et al., 2003, Joseph et al., 2006) (see Table A2.15). The 2004 NICE guidelines for caesarean 
section suggest that women with placenta praevia, where the placenta is partly or completely 
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covering the cervical opening should be offered a caesarean section (National Institute for Health 
and Clinical Excellence, 2004b).  
 
In the NSCSA, of the primary emergency caesarean sections conducted for mothers with singleton 
cephalic presentation at term, fetal distress was one of the main indications (accounting for 40% of 
the primary emergency caesarean section rate for this group) (Thomas and Paranjothy, 2001). Two 
American studies adjusted for the impact of the presence of fetal distress on mode of birth 
(Braveman et al., 1995, Gareen et al., 2003). In both studies, mothers diagnosed with fetal distress 
were around 4 or 5 times more likely to have a caesarean section than those without (see Table 
A2.16). 
 
Presentation refers to the part of the fetus entering the pelvis first, with the most favourable being 
cephalic, where the head enters the pelvis first. Malpresentation refers to any presentation that is 
not cephalic. Malpresented fetuses are much more likely to be born by caesarean section.(Gareen et 
al., 2003, Guihard and Blondel, 2001, Paranjothy et al., 2005, Patel et al., 2005) (see Table A2.17). 
According to the 2004 NICE guidelines on caesarean section, 88% of mothers with a breech baby 
have a caesarean section (National Institute for Health and Clinical Excellence, 2004b). 
 
Multiple births are a fairly rare event with only 15 per 1000 in the UK (Thomas and Paranjothy, 
2001), and most studies exclude mothers who do not have a singleton birth. One large American 
study found that after adjustment for all other maternal factors, mothers who had a multiple birth 
were almost twice as likely to have a caesarean section as mothers who had a singleton birth 
(Gareen et al., 2003) (Table A2.18). According to the 2004 NICE caesarean section guidelines, 
caesarean section for twin pregnancies should be offered when the first twin is breech. Otherwise, 
research is unclear as to whether caesarean section is better for twin births where the first twin is 
cephalic (National Institute for Health and Clinical Excellence, 2004b). In the UK NSCSA, the 
overall caesarean section rate for twin pregnancies was 58.5%, compared to 21.5% for all 
maternities (Thomas and Paranjothy, 2001). 
 
2.2.6 Obstetric history 
Unfortunately, data on previous obstetric history is not available in the MCS. However, a number 
of factors relating to mothers‟ obstetric history were identified in the literature in relation to mode 
of birth.  
 
For a mother who has had a previous caesarean birth, there are risks and benefits of both a repeat 
caesarean birth and a vaginal birth after caesarean (VBAC). The risks of having a VBAC include 
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uterine rupture and perinatal death, whereas the risks with a repeat caesarean birth include damage 
to the bladder and bowel and the risks of surgery relating to adhesions (Dodd et al., 2004). 
According to the 2004 NICE guidelines for caesarean section, decisions regarding what type of 
birth a mother should have if she has had a previous caesarean section should be made on an 
individual basis, as the risks and benefits of VBAC compared with repeat caesarean birth are 
uncertain (National Institute for Health and Clinical Excellence, 2004b). In the 2001 NSCSA 
report, the rate of caesarean section for multiparous women with a previous caesarean section was 
67.2% compared to 10.3% for women with no history of caesarean section (Thomas and 
Paranjothy, 2001), whereas women who had had a previous vaginal birth were comparatively less 
likely to have a caesarean section than women who had never had a vaginal birth (Paranjothy et al., 
2005) (see Tables A2.19 and A2.20). A more recent study using English hospital episode statistics 
from 2008 found a slightly higher caesarean section rate of 71% for multiparous women with a 
history of caesarean section compared to 9% of multiparous women with no previous history 
(Bragg et al., 2010). 
 
Other studies have shown that the outcome of previous births can impact on the current mode of 
birth. For example, previous stillbirth or perinatal death has been linked to an increased risk of 
caesarean section (Gomes et al., 1999, Joseph et al., 2006, Patel et al., 2005) (see Table A2.21) and 
previous miscarriage has been found to increase the risk of instrumental birth (Bhattacharya et al., 
2008) (Table A2.22). 
 
2.2.7 Pregnancies resulting from infertility treatment 
One review and four primary studies examined treatment for infertility in relation to mode of birth. 
The review included 19 studies; two English, one American, one Belgian, two Finnish, two Dutch, 
one Swiss, three French, one Norwegian, four Israeli and one conducted in both Iceland and 
Scotland (Helmerhorst et al., 2004). The four primary studies included one Danish (Basso and 
Baird, 2003), one Australian (Chambers et al., 2007), one American (Gareen et al., 2003) and one 
English (Patel et al., 2005) (Table A2.23). All studies examined the effect of fertility treatment in 
the index pregnancy, except for the American study, which examined the effect of fertility 
treatment in a pregnancy preceding the index pregnancy. 
 
The review of studies and the Australian study assessed overall caesarean section rates and found 
that mothers who had had treatment for infertility were more likely to have a caesarean section. 
The Danish and the English studies assessed fertility treatment in relation to both elective and 
emergency caesarean section rates. In the large Danish study, multiparous mothers were almost 
twice as likely to have an emergency caesarean section if they had had treatment for infertility; 
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however, there was no effect for primiparous mothers in relation to emergency caesarean section, 
and no effect for mothers who had an elective caesarean section, regardless of parity. These results 
included adjustment for some other maternal characteristics. Similarly, the English study found that 
mothers who had had fertility treatment were more likely to have an emergency caesarean section, 
but fertility treatment was not related to elective caesarean section. However, when treatment for 
infertility was included in a well-adjusted regression model, it was no longer a significant predictor 
of emergency caesarean section. 
 
The growing use of assisted reproductive technology has been linked to an increase in multiple 
births due to the transfer of multiple embryos (Allen et al., 2006). Multiple births are more often by 
caesarean section. However, the review of studies and the Australian study found an increase 
among mothers who had both multiple and singleton births, the American study adjusted for 
multiple births in their analysis and the Danish and the English study included only singleton births 
in their analysis.  
 
Any relationship identified between treatment for infertility and mode of birth could be explained 
by the characteristics of mothers who require treatment. For example, mothers who seek treatment 
for infertility are likely to be older and of higher social class (Basso and Baird, 2003), factors 
which could confound the relationship between treatment and mode of birth. Helmerhorst and 
colleagues (2004) gave separate overall risk estimates for studies in their review which had used 
matched control groups, to those with non-matched control groups. Most of the included matched 
studies in the review controlled for age and parity, and others controlled for a variety of other 
maternal characteristics. The overall risk estimate for all studies in the review indicated mothers 
who had had treatment for infertility were around twice as likely to have a caesarean section; 
however the risk was attenuated in the matched studies (OR=1.5) compared to the non-matched 
(OR=2.3).  
 
The Danish study examined mothers who had a time to pregnancy (TTP) of greater than 12 
months. Mothers who did have a TTP greater than 12 months, but did not receive treatment to 
conceive, were not significantly more likely to have either an elective or an emergency caesarean 
section (Basso and Baird, 2003). These results would seem to indicate that factors relating to the 
treatment for infertility, rather than the underlying characteristics of the mothers with fertility 
problems increased the risk of emergency caesarean section. However, a more recent Norwegian 
study compared sibling births of two consecutive pregnancies - with and without fertility treatment, 
in order to better control for maternal factors (Romundstad et al., 2008). Compared to the general 
population, infants born to mothers who had received fertility treatment had a lower mean birth 
weight and gestational age, and were at a higher risk of perinatal death. However, comparisons of 
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the same infant outcomes for siblings of mothers who had experienced both assisted and 
spontaneous conception were not significantly different. The American study by Gareen and 
colleagues (2003) found that mothers who had received fertility treatment in a pregnancy prior to 
the index pregnancy were more likely to have a caesarean section after adjustment for a range of 
maternal factors, and obstetric history including history of caesarean section. 
 
2.2.8 Psychosocial factors 
As questions in the MCS were asked retrospectively at nine months we do not have details of 
psychological wellbeing in pregnancy. However, interpersonal factors which were unlikely to have 
changed since pregnancy were examined (see Chapter 3). Studies related to four broad 
psychological factors were identified in the literature in relation to mode of birth; 
 
 Anxiety or stress levels 
 Unwanted pregnancy 
 Depression 
 Fear of childbirth 
 
2.2.8.1 Stress and anxiety 
Increased levels of stress and anxiety are commonly known to be associated with a variety of health 
problems, and have also been found to relate to a series of adverse birth outcomes. Reviews of the 
effect of anxiety and stress on birth outcomes have found more problems during pregnancy, 
complicated labour and births and preterm infants among mothers who had higher levels of stress 
and anxiety (Istvan, 1986, Crandon, 1979).  
 
Possible biological pathways for the associations between increased stress or anxiety and adverse 
birth outcomes have been suggested. Direct pathways are those where anxiety or stressor have a 
direct physiological influence on the body. For example, a study measuring blood flow through 
uterine arteries using ultrasound found that mothers who were more anxious during pregnancy 
were more likely to have abnormal blood flow (Teixeira et al., 1999). Other research has also 
indicated that anxiety is related to levels of adrenaline and noradrenaline, which have been found to 
be associated with abnormal uterine contractions and subsequent obstetric complications (Johnson 
and Slade, 2002). The pathway could also be indirect, as stress is related to other adverse health 
outcomes and health behaviours which could consequently impact on birth outcomes, e.g. smoking 
(Istvan, 1986). 
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Four studies examined levels of anxiety or stress in pregnancy related to subsequent mode of birth 
(see Table A2.24); two English (Johnson and Slade, 2002, Perkin et al., 1993), one Australian 
(Crandon, 1979) and one Swedish (Ryding et al., 1998). Of the four studies, only one, including 
around 1,500 women, adjusted for other maternal factors, and found no significant association 
between anxiety and mode of birth (Perkin et al., 1993). Although two of the three remaining 
studies did find that mothers who were more anxious or stressed during pregnancy were more 
likely to have an operative birth (Crandon, 1979, Ryding et al., 1998), without adjustment for other 
factors it is impossible to ascertain if this relationship is independent, or whether it could be 
confounded by other maternal factors or health problems.  
 
2.2.8.2 Unwanted pregnancy 
One large American study adjusted for whether the pregnancy was unwanted. Compared to 
mothers that had wanted the pregnancy, mothers for whom the pregnancy had been unwanted were 
more likely to have a caesarean birth, even after adjusting for many other maternal factors (Gareen 
et al., 2003) (Table A2.25).  
 
Although no further studies considering the effects of unwanted pregnancy on subsequent operative 
birth were identified, unwanted pregnancy has been studied in relation to other outcomes. A 
literature review of the effects of unintended and unwanted pregnancy on maternal and child health 
found that unintended pregnancy was related to more risky health behaviours such as smoking, 
alcohol and illicit drug use, delayed or decreased antenatal care, as well as detrimental birth 
outcomes such as congenital abnormalities, miscarriage, premature birth and low birth weight 
(Gipson et al., 2008).   
 
2.2.8.3 Depression 
Three studies assessed depression during pregnancy, and mode of birth: one English (Perkin et al., 
1993), one American (Wu et al., 2002), and one from the Netherlands (Van de Pol et al., 2006) 
(Table A2.26). None of the studies found an association between depression in pregnancy and 
mode of birth, in either unadjusted or adjusted analyses. From only a small number of studies, 
using relatively small study populations, it is not possible to positively conclude that depression in 
pregnancy does not have an effect on mode of birth. Also, the depression measure used in two of 
the studies (Van de Pol et al., 2006, Wu et al., 2002) has not been validated in a pregnant 
population (Wu et al., 2002).   
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2.2.8.4 Fear of childbirth 
Three studies assessed fear of childbirth and subsequent mode of birth; one English (Johnson and 
Slade, 2002) and two Swedish (Ryding et al., 1998, Waldenstrom et al., 2006) (Table A2.27). The 
earlier Swedish study found that mothers who had higher scores on the Wijma Birth 
Expectancy/Experience Questionnaire (W-DEQ), indicating greater fear of childbirth, were more 
likely to have an emergency caesarean section (electives were excluded) (Ryding et al., 1998). In a 
more recent and large Swedish study mothers who had negative feelings towards their forthcoming 
birth during pregnancy and those who had received counselling were at an increased risk of an 
elective caesarean section, but fear of childbirth was unrelated to emergency caesarean section rates 
(Waldenstrom et al., 2006). The English study found no relationship between scores on the English 
version of the W-DEQ and rates of unassisted vaginal, emergency caesarean, elective caesarean or 
instrumental births (Johnson and Slade, 2002). 
 
Although both Swedish studies identified some relationship between fear of childbirth in pregnancy 
and mode of birth, neither controlled for other factors. In the later Swedish study mothers who 
reported very negative feelings were more likely to be from a disadvantaged background, to have 
an unwanted pregnancy, and to be more worried and depressed during pregnancy (Waldenstrom et 
al., 2006). The English study used the English version of the W-DEQ. Owing to translation from 
Swedish to English, the measure may not have accurately detected fear of childbirth, and the 
authors did report problems with two items which asked how „funny‟ or „self-evident‟ women 
would feel at the moment of birth (Johnson and Slade, 2002). In addition, the sample size of 346 
women may have been underpowered to detect a difference, especially as four mode of birth 
categories were used.  
 
2.2.8.5 Summary 
Studies assessing psychosocial factors during pregnancy were sparse, and were often hampered by 
small sample sizes and a lack of statistical adjustment for other confounding factors.  
 
2.3 Characteristics of the infant 
Three „infant‟ characteristics have been associated with mode of birth in the literature; gestational 
age, birth weight and sex. Although these characteristics are determined immediately after birth, 
they reflect characteristics of the fetus immediately prior to birth. 
 
The UK has low rates of perinatal mortality; however, stillbirths and neonatal deaths increase with 
increasing prematurity and low birth weight (CMACE, 2010). The most recent NICE guidelines 
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recommend that caesarean sections should not be performed until after 39 weeks gestation 
(National Institute for Health and Clinical Excellence, 2004b). However, for a woman who goes 
into labour early, the most beneficial mode of birth for an immature small baby is controversial. A 
Cochrane review updated in 2009 concluded that from the six studies including only 122 women, 
there was insufficient evidence to support either elective caesarean section or expectant 
management for a small or immature baby (Grant and Glazener, 2010). Small babies are at an 
increased risk of asphyxia or trauma during the birth, and of complications after birth such as 
respiratory distress syndrome (Grant and Glazener, 2010).  
 
2.3.1 Gestational age 
A normal gestational period is between 37 completed weeks and less than 42 completed weeks 
since the first day of the last normal menstrual period. Mothers who give birth at less than 37 
weeks are described as preterm and mothers who give birth at 42 completed weeks or more are 
described as post-term (Thomas and Paranjothy, 2001). 
 
There are three primary clinical presentations of preterm birth. The first two are spontaneous in 
nature; (1) preterm labour following the spontaneous onset of contractions, (2) preterm premature 
rupture of membranes (PROM), and the third follows intervention; (3) medically indicated due to 
fetal or maternal contraindications to the continuation of the pregnancy (Pickett et al., 2000a).  
 
The reasons why women go into labour preterm are not fully understood. However, Black 
ethnicity, low socio-economic status, old and young maternal age, physical exertion, nutritional 
intake, smoking and psychological or social stress have been found to increase the likelihood of 
preterm birth (Goldenberg et al., 2008).   
 
Eight studies adjusted for gestational age in relation to mode of birth (Table A2.28). Three studies 
were from England (Alves and Sheikh, 2005, Paranjothy et al., 2005, Patel et al., 2005), one from 
Italy (Cesaroni et al., 2008), two from America (Gareen et al., 2003, Heffner et al., 2003), one from 
Brazil (Gomes et al., 1999) and one from Australia (Roberts et al., 2002). 
 
Most (6/8 studies) used mothers who gave birth at term as the reference group. The Brazilian study 
used preterm mothers as the reference group (Gomes et al., 1999), and the English study by Patel 
and colleagues used gestational age as a continuous variable (Patel et al., 2005). Of the studies 
which included preterm mothers, all found that preterm mothers were more likely to have a 
caesarean section than term mothers (Cesaroni et al., 2008, Heffner et al., 2003, Paranjothy et al., 
2005, Patel et al., 2005), although one English study found that mothers who were very preterm 
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were less likely to have a caesarean section (Paranjothy et al., 2005). Of the studies which included 
post-term mothers, all found that post-term mothers were more likely to have a caesarean section 
(Cesaroni et al., 2008, Gareen et al., 2003, Gomes et al., 1999, Heffner et al., 2003), or any type of 
operative birth (Roberts et al., 2002).  
 
The three English studies separated elective and emergency caesarean sections in their analysis, 
either by including both types (Paranjothy et al., 2005, Patel et al., 2005), or by including only 
elective caesareans (Alves and Sheikh, 2005). Alves and Sheikh did not include preterm women in 
their study and only examined elective caesarean section rates. Compared to mothers who gave 
birth at 37 weeks, mothers who gave birth from 39 weeks were less likely to have an elective 
caesarean section with increasing gestation (Alves and Sheikh, 2005). Paranjothy and colleagues 
grouped together mothers who gave birth at 37 weeks or later and compared them to preterm 
mothers. Preterm mothers were more likely to have an elective or an emergency caesarean section 
(Paranjothy et al., 2005). Patel and colleagues used gestational age as a continuous variable in their 
analysis and found an increased risk of elective caesareans with decreasing gestation, but no 
significant effect of gestational age on emergency caesarean sections (Patel et al., 2005).  
 
All but one of the included studies adjusted for other maternal factors (Cesaroni et al., 2008). 
Specifically, all studies that did adjust, adjusted for birth weight. Birth weight and gestational age 
are highly correlated with older gestational age infants commonly having higher birth weights. 
Consequently, it is clear that there is an effect of gestational age on caesarean section rates, over 
and above the effect of birth weight, with an increased risk of caesarean birth for both preterm and 
post-term infants.  
2.3.2 Birth weight 
Low birth weight results from being born either too early, or too small for gestational age and 
babies of low birth weight are at an increased risk of adverse health outcome in infancy and 
through to adulthood (Ashdown-Lambert, 2005). However, despite the high correlation between 
low birth weight and mortality (CMACE, 2010, Macfarlane and Mugford, 2000), some low birth 
weight infants are entirely healthy (Macfarlane and Mugford, 2000).   
 
The maternal characteristics which are predictive of low birth weight are similar to those described 
overleaf for preterm birth, with differences according to ethnicity, and a higher incidence for 
mothers of low socio-economic position, with poor nutrition, maternal stress, smoking, and 
emotional stress (Ashdown-Lambert, 2005, Macfarlane and Mugford, 2000).   
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High birth weight, or macrosomic, infants are at a higher risk of problems such as shoulder 
dystocia and brachial plexus injury (Boulvain et al., 2009). The increased risks have led some to 
suggest early intervention through induction or caesarean section for suspected macrosomia 
(Boulvain et al., 2009, Chauhan et al., 2005). However, there is insufficient evidence of the benefit 
of early intervention, particularly as accurate diagnosis of macrosomia is difficult (Boulvain et al., 
2009, Chauhan et al., 2005, National Institute for Health and Clinical Excellence, 2008b).   
 
Twelve studies adjusted for birth weight in relation to mode of birth; three English (Alves and 
Sheikh, 2005, Paranjothy et al., 2005, Patel et al., 2005), one Italian (Cesaroni et al., 2008), four 
American (Braveman et al., 1995, Gareen et al., 2003, Heffner et al., 2003, Main et al., 2000), one 
Brazilian (Gomes et al., 1999), two Australian (Read et al., 1994, Roberts et al., 2002) and one 
French (Guihard and Blondel, 2001) (Table A2.29). 
 
International Classification of Diseases (ICD-10) define low birth weight (LBW) as less than 
2500g, very low birth weight (VLBW) as less than 1500g and extremely low birth weight as less 
than 1000g. A birth weight higher than 4000g has previously been used as a cut-off for high birth 
weight infants (Thomas and Paranjothy, 2001). All studies, except for one, included normal birth 
weight infants in their reference group and compared the normal weight infants to low birth weight 
infants, high birth weight infants, or both. The exception was the English study by Patel and 
colleagues, which analysed birth weight in their analysis as a continuous variable (Patel et al., 
2005). 
 
Most studies (6/7) which included LBW infants found increased caesarean section rates among 
mothers who had a LBW infant (Braveman et al., 1995, Cesaroni et al., 2008, Guihard and Blondel, 
2001, Heffner et al., 2003, Paranjothy et al., 2005, Patel et al., 2005). The exception was the 
Australian study by Roberts and colleagues. They used a higher birth weight category as their 
reference (3000-3499g) and looked at all operative births as the outcome (caesarean sections and 
instrumental vaginal births), and found that mothers who had LBW infants did not have 
significantly different modes of birth (Roberts et al., 2002). 
 
All studies assessed higher birth weight infants, and all found increased rates of intervention for 
high birth weight infants. Most studies assessed overall caesarean section rates (Braveman et al., 
1995, Cesaroni et al., 2008, Gareen et al., 2003, Gomes et al., 1999, Guihard and Blondel, 2001, 
Heffner et al., 2003). The three English studies assessed elective caesarean sections separately, 
with mixed results. Alves and Sheikh, in their large sample, found that mothers who gave birth to 
heavier weight babies were more likely to have an elective caesarean section (Alves and Sheikh, 
2005), whereas Paranjothy and colleagues and Patel and colleagues found no significant 
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association between birth weight and elective caesarean sections (Paranjothy et al., 2005, Patel et 
al., 2005). For the studies which assessed emergency caesarean section, all found that mothers with 
high birth weight infants were more likely to have an emergency caesarean section (Main et al., 
2000, Paranjothy et al., 2005, Patel et al., 2005, Read et al., 1994). One Australian study assessed 
instrumental births and also found an increased risk for mothers with high birth weight infants 
(Read et al., 1994).  
 
The majority of studies adjusted their results for many other maternal characteristics, indicating 
that both low and high birth weight have a significant and independent effect on mode of birth, 
especially emergency caesarean sections. In support of this, Patel and colleagues statistically 
modelled the relationship between birth weight (as a continuous variable) and mode of birth and 
found a non-linear J-shaped relationship, with the extremes of birth weight increasing the odds of 
emergency caesarean section (Patel et al., 2005).  
 
In the NSCSA, mothers with a high birth weight baby (>4000g) who had an emergency caesarean 
section, were more likely to fail to progress in labour (Thomas and Paranjothy, 2001). This may 
suggest that women carrying heavier, and therefore larger, infants have more problems giving birth 
vaginally. LBW infants are at greater risk of other neonatal problems (Thomas and Paranjothy, 
2001), which could explain the association with increased operative birth.  
 
2.3.3 Sex 
Eight studies assessed fetal sex in relation to mode of birth. Studies were from England (Agarwal et 
al., 2009), Scotland (Hall and Carr-Hill, 1982), The Netherlands (Bekedam et al., 2002), Italy 
(Cesaroni et al., 2008), the USA (Lieberman et al., 1997), Ireland (Eogan et al., 2003), Australia 
(Read et al., 1994) and Malaysia (Viegas et al., 2008) (Table A2.30). All studies found that mothers 
with a male fetus were more likely to have an operative birth than mothers with a female fetus.  
 
One explanation of the difference in mode of birth between mothers with male and female fetuses 
could be fetal size. Male fetuses have been found to be larger than females, with larger head 
circumferences and longer bodies (Copper et al., 1993). However only three studies presented 
results adjusted for markers of fetal size such as birth weight (Bekedam et al., 2002, Lieberman et 
al., 1997, Read et al., 1994), and head circumference (Lieberman et al., 1997). Lieberrnan and 
colleagues (1997) investigated the indications for caesarean section and found that mothers with a 
male fetus were twice as likely to have a caesarean section for fetal distress than mothers with a 
female fetus, but that there was no significant difference for caesarean sections for failure to 
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progress. The authors suggest developmental and hormonal differences between male and female 
fetuses could explain the results (Lieberman et al., 1997). 
  
2.4 Conclusion 
Although this literature review of the maternal and infant risk factors for mode of birth covers an 
extensive range of mother and infant characteristics, the volume of literature across these 
characteristics was enormously varied. For factors such as advancing maternal age and obesity, 
both of which have gained much public attention regarding pregnancy outcomes, there was 
extensive literature available; either as studies had adjusted for these factors amongst others in 
relation to mode of birth, or, especially in the case of obesity, much research had been carried out 
directly assessing the factor in relation to mode of birth. Conversely, many sections of the literature 
review contain few studies regarding mode of birth and there are few UK-based studies assessing 
maternal or infant characteristics, in relation to mode of birth. Of the over 60 studies selected for 
this review, only 14 were from the UK (10 English and 4 Scottish).  
 
Some studies identified in the search also did not use multivariate techniques to control for 
confounding factors. For example, the large 1994/1995 audit of 23 consultant-led maternity units in 
Scotland presented results only as unadjusted rates of emergency and elective caesarean sections 
within groups (McIlwaine et al., 1998, Wilkinson et al., 1998), making the findings difficult to 
interpret.  
 
The majority of studies did not distinguish between elective and emergency caesarean sections, or 
include instrumental vaginal births separately. This causes problems in the interpretation of the 
results, as the reasons for elective procedures such as planned caesarean section, and those which 
are unplanned or emergency such as instrumental vaginal births and emergency caesarean sections 
can be very different.  
 
2.5 Research questions 
It is clear from the literature that there is a need for more multifactorial UK-based studies assessing 
which maternal and infant risk factors are significantly and independently associated with mode of 
birth. In addition, several specific gaps in the literature are apparent, which warrant further 
exploration: 
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2.5.1 Age 
A large amount of literature examining the effect of maternal age on mode of birth was identified 
during the review. The literature told a clear story; that operative births increase with increasing 
maternal age. However, the following areas warrant further exploration: 
 
i. What is the relationship between maternal age and complications in pregnancy and labour 
progress? 
 
2.5.2 Socio-economic status 
The few UK studies which have explored the relationship between socio-economic status and mode 
of birth have mostly assessed area-level deprivation, finding an association between affluence and 
elective caesarean sections, but not emergency caesarean sections. A further study examined 
maternal social class. Both may be poor measures of socio-economic status. Three specific research 
questions arose: 
i. Is the effect of socio-economic status on mode of birth explained or modified by maternal 
age? 
ii. Is smoking in pregnancy a risk factor for mode of birth, or is it simply a marker of 
maternal social disadvantage? 
iii. Does paternal age have an effect on mode of birth in the UK, after adjustment for 
maternal age and socio-economic factors? 
 
2.5.3 Ethnicity 
i. Is the effect of maternal age on mode of birth modified by ethnicity, in accordance with the 
„weathering hypothesis‟? 
ii. Is the effect of maternal height on mode of birth modified by ethnicity? 
iii. Is the link between ethnicity and mode of birth explained by women‟s health during 
pregnancy or complications in labour? 
 
2.5.4 Fetal sex 
All eight studies found that mothers who were carrying a male fetus were more likely to have an 
operative birth than mothers with a female fetus, and research suggests that mothers carrying male 
infants may be more likely to be diagnosed with fetal distress during labour. Male fetuses have 
been found to be larger on average than female fetuses, but only three non-UK studies presented 
results adjusted for markers of fetal size such as birth weight.  
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i. Is fetal sex related to mode of birth in the UK? If so, is this effect independent of birth 
weight and gestational age? Are mothers carrying male fetuses more likely to have suffered 
problems during pregnancy or labour? 
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CHAPTER 3:  The Millennium Cohort Study: 
Methods 
3.1 Introduction 
This chapter is presented in five main sections. Firstly, the design and sampling of the Millennium 
Cohort Study, from which the data for this thesis derive, is described. Secondly, details are given of 
how the analytical sample was chosen. The measures selected to address the research objectives are 
then explained, including details of coding, followed by an overview of the statistical methods used 
throughout the thesis. Lastly, a description of the analytic sample is provided.  
 
3.2 The sample 
The data for this study came from the Millennium Cohort Study (MCS) which is a large-scale study 
of the new century‟s babies and the families who are bringing them up, for the four countries of the 
United Kingdom. It is the fourth of Britain‟s birth cohort studies (large samples of individuals, born 
over a limited period of time in 1946, 1958 and 1970 who are also being followed through the 
course of their lives). The first sweep of the MCS was carried out from September 2000 to August 
2001 in England and Wales, forming an academic cohort. To prevent overlaps with the infant 
feeding survey, data collection in Scotland and Northern Ireland began in November 2000, and was 
extended to January 2002 due to a shortfall in numbers (Dex and Joshi, 2004). The first sweep 
contains information on 18,818 babies in 18,552 families, collected from the parents when the 
babies were around 9 months old (75% 9 months, 19% 10 months, 3% both 8 and 11 months) (Dex 
and Joshi, 2004).  
 
The sample design allowed for over-representation of areas with high proportions of ethnic 
minorities in England, deprived areas with high child poverty, and the three smaller countries of the 
UK (Plewis et al., 2004). „Minority ethnic‟ wards were those in which at least 30% of the total 
population were in the categories „Black‟ or „Asian‟. „Disadvantaged‟ wards were those not 
classified as ethnic, but which were included in the poorest 25% of all wards based on the Child 
Poverty Index (CPI). „Non-disadvantaged‟ wards were those which were not classed as ethnic or 
disadvantaged. (It should be noted that the majority of „minority ethnic‟ wards would also have 
fulfilled the criteria for a „disadvantaged‟ ward.)  
 
The population of eligible live births was selected from a weighted random sample of 398 UK 
electoral wards. All children with eligible birth dates were taken from the Child Benefit Register, if 
they were living in one of the electoral wards when they were 9 months old (Dex and Joshi, 2004). 
Chapter 3: The MCS: Methods 
 
71 
Children who had died or emigrated from the UK before 9 months were excluded (Joshi et al., 
2002). A minority (2.5%) of „sensitive cases‟ were not released for inclusion, for example due to a 
child death in the family in the last five years, or if the child had been taken into care (Joshi et al., 
2002). Around 3% of children would not be on the Child Benefit records, so local Health Visitors 
were asked to forward the names and addresses of the families not on the records (Hansen et al., 
2010). Births not eligible for Child Benefit include those to people such as diplomats, some foreign 
students, and asylum seekers. In addition, Child Benefit records may not be up-to-date if families 
have recently moved, which is common among families with new children (Joshi et al., 2002).  
 
The completed overall response rate was 72 per cent. Compared to the „non-disadvantaged‟ wards, 
response rates were lower for families living in disadvantaged wards and lowest for families from 
ethnic wards. Responses were also lower for families from Northern Ireland compared to the other 
countries (Dex et al., 2005). Detailed information regarding the sampling strategy and response 
rates can be found in the technical report (Plewis et al., 2007).  
 
Data were collected through face-to-face Computer Assisted Personal Interviews (CAPI) and 
Computer Aided Self-Completion Interviews (CASI). The objective was to interview the cohort 
member‟s mother and her partner, if co-resident (Shaw and Calderwood, 2004). The main 
interviewee in the vast majority of cases was the natural mother, and 89% of resident partners were 
interviewed. The personal interviews collected information about the following areas: pregnancy, 
labour and delivery; baby‟s health and development; childcare; Grandparents and friends; parent‟s 
health; employment and education; housing and local area; and interests and time with baby. The 
main elements of the self-completed questions were relationship with partner; previous 
relationships; domestic tasks; previous pregnancies; mental health; and attitudes to relationships, 
parenting and work (Dex and Joshi, 2004).  
 
Interview transcripts were in English. Therefore, for respondents who could not speak English, 
interviews were conducted through use of a translator. Translators could be a family member (but 
not children) or, if no translator was available, a translator from the National Centre for Social 
Research was provided (Shaw and Calderwood, 2004). Interviews carried out in verbal translation 
included Bengali, Gujarati, Kurdish, Punjabi, Somali, Turkish, Urdu, Arabic, Hindi and Tamil, and 
a small number in Welsh (Dex et al., 2005). Main interviews were entirely non-English in 226 
cases (1%) and a further 547 (3%) contained a mixture of English and non-English.   
 
Follow-up interviews have been carried out at ages 3, 5 and 7 and a fifth sweep will take place in 
2012, when the children are around 11 years old. Full details of the survey are contained within the 
documentation supplied with the data with the Economic and Social Data Service (Economic and 
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Social Data Service, 2010) and at the Centre for Longitudinal Studies at the Institute for Education, 
University of London (www.cls.ioe.ac.uk). 
 
In 2007, centrally-collected hospital level data were made available that could be linked to the 
MCS data (Dezateux et al., 2006, Johnson, 2007). However, hospital data were not utilised for this 
study due to data quality and availability issues which are described in Appendix 2.  
 
3.3 Selection of the analytic sample 
Information from the first sweep included 18,552 families. Natural mothers were the main 
respondents for the interviews; however some interviews were conducted where the natural mother 
was not the main respondent. These families were excluded from this analysis as only data from 
natural mothers who gave birth to the cohort child were relevant. This reduced the sample to 
18,495 by excluding 28 natural fathers, 2 sets of adoptive parents, 2 sets of foster parents, 5 sets of 
maternal grandparents and 20 other cases where the natural mother was not interviewed.  
 
Families with one cohort child, twins and triplets were interviewed for the MCS. As mothers who 
gave birth to more than one child would be more likely to have a longer and more complicated 
labour and birth, the families with more than one cohort child were excluded; this included 246 
families with twins and 10 families with triplets, reducing the final dataset figure to 18,239 mother-
infant pairs.  
 
3.4 Measures 
3.4.1 Outcome variable: Mode of birth 
Information was collected from mothers concerning the type of birth they had experienced with the 
following question: 
 
“What type of delivery did you have? Was it... 
 a normal delivery, 
 assisted with forceps, 
 assisted vacuum extraction, 
 assisted breech, 
 a planned caesarean, 
 an emergency caesarean, 
 or, another type of delivery?” 
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Mode of birth initially included 10 categories. This was re-coded to include 4 categories 
(unassisted vaginal, instrumental vaginal, planned caesarean section and emergency caesarean 
section); by grouping all instrumentally assisted births together (vacuum extraction, forceps, 
assisted breech and other assisted births), grouping water births with unassisted vaginal births and 
making two further small categories of „other answer‟ and „another type of delivery‟ missing.  
 
Just fewer than 300 women (less than 2%) reported more than one response for mode of birth. 
Combinations of first and subsequent responses were examined. For over half, the first and 
subsequent responses were coded the same; e.g. first response = vacuum extraction, second 
response = forceps, both of which were coded „instrumental‟. For the remainder of women the 
more invasive mode of birth response was coded as the primary mode of birth, e.g. emergency 
caesarean section was taken over instrumental birth (see Appendix 3 for further details).  
3.4.2 Independent variables 
3.4.2.1 Socio-demographic factors 
Maternal age was measured in years. Both age at cohort member birth and age at first birth were 
categorised as mothers 19 or younger, 20-24, 25-29, 30-34, 35-39 and 40 or older, similar to the 
categories used in a similar UK study (Paranjothy et al., 2005). Parity was coded as primiparous or 
multiparous. In the MCS, mothers were not directly asked whether the cohort child was their first, 
or at what age they had first given birth. Fiona Mensah, formerly a researcher in the Department of 
Social Policy at the University of York, has developed an algorithm to estimate parity and age at 
first birth using available questions about previous children: including the number of siblings in the 
household, number of other children not living in the household and whether the mother had ever 
had a stillborn birth (Mensah, F, personal communication by email. 15 July 2008).  
3.4.2.2 Ethnicity, language and migration status 
The six category version of ethnicity based on the census classification was used (White, Indian, 
Pakistani and Bangladeshi, Black, Mixed and other), but women of „other‟ ethnic group were 
excluded due to the heterogeneous nature of the group (see Chapter 6). The first language spoken at 
home was coded as English speaking or non-English speaking. Migration status was derived from 
questions included in the second wave of the MCS (at age 3). Mothers were asked if they were 
born in the UK, and if not, what year they came to live in the UK. Migration status was coded as 
lived in the UK since birth, born abroad but lived in the UK for more than five years, or born 
abroad and lived in the UK for less than five years. 
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3.4.2.3 Socio-economic factors 
In the MCS, information regarding socio-economic status (SES) was collected at around 9 months 
after birth and referred to current SES. Socio-economic factors at 9 months could be used as a 
proxy measure of pregnancy SES if it could safely be assumed that changes in socio-economic 
position would be unlikely between pregnancy and 9 months postpartum. However, the period 
around pregnancy and birth is a period of socio-economic change for many families. Mothers may 
leave employment, or take up employment or discontinue education, a different residential 
environment may be needed and social benefit entitlement may change. Significant levels of 
mobility around pregnancy and birth occurred for MCS families, particularly among the youngest 
mothers and mothers from the most disadvantaged backgrounds (Tunstall et al., 2010). Using proxy 
measures of pregnancy SES from 9 months after birth could bias estimates of associations with 
mode of birth, especially when examining SES factors which are most likely to change, such as 
area and family income based measures. After consultation with Helena Tunstall (a Researcher in 
the Department of Health Sciences at the University of York with a special interest in geographical 
inequalities in health), maternal education and household social class were chosen as measures of 
SES at 9 months that were likely to most closely reflect the socio-economic position prior to birth 
(Tunstall, H, personal communication by email. 8 February 2010).  
 
Mother‟s educational attainment was classified in 7 groups based on the National Vocational 
Qualification Scale (NVQ), ranging from no qualifications to postgraduate degree level 
qualifications (NVQ level 5) with a separate category for mothers with overseas qualifications. 
Mothers with degree level (NVQ level 4) and postgraduate level education (NVQ level 5) were 
combined. Social class was measured according to occupation using the National Statistics Socio-
economic Classification (NS-SEC). For the purposes of this study, social class was based on the 
person in the household with the highest occupational level, using maternal occupation and partner 
occupation, if available. The version of the NS-SEC with seven categories ranging from routine 
occupation, to higher managerial and professional occupation was used, and individuals who were 
unclassified were also retained for the purpose of the analysis.  
 
3.4.2.4 Maternal height  
Self-reported height was measured in centimetres. A categorical variable was created including five 
categories of height: shorter than 154cm (approximately 5ft 1), 154-159cm, 160-165cm, 166-
171cm and taller than 171cm (approximately 5ft 7). These categories are the same as those used in 
a previous UK study examining height in relation to mode of birth (Mahmood et al., 1988). 
According to the most recent health survey for England (The NHS Information Centre, 2008), the 
mean height for a woman in England is 161.6cm.  
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3.4.2.5 Interpersonal factors 
To determine interpersonal factors prior to birth, information regarding whether the mother left 
home before the age 17, whether her parents were ever permanently separated and how the mother 
felt when she discovered the pregnancy were included. Whether the mother left home before the 
age of 17 was coded as yes or no, with mothers who left home to go to boarding school being 
classed as never having left home. Whether the mother‟s own parents were ever separated was 
coded as yes or no, with those whose parents were never together being coded as separated. How 
the mother felt about the pregnancy was recorded as “very happy”; “happy”; “not bothered either 
way”; “unhappy” or “very unhappy”. This was re-coded to create a variable including all mothers 
who were happy or very happy, vs. all other mothers.  
 
3.4.2.6 Pregnancy factors 
To measure factors related to the mother‟s pregnancy, information regarding whether the mother 
had received fertility treatment, whether the pregnancy was planned, and whether antenatal care 
was received were used.  
 
Fertility treatment was coded as yes or no, with „not applicable‟ mothers included with the mothers 
who responded „no‟. Whether the pregnancy was planned was coded as “planned to get pregnant” 
vs. “pregnancy was a surprise”. Antenatal care was initially two variables; whether the woman 
received any antenatal care and if so, did she attend any antenatal classes. This was re-coded to 
create one variable with the categories “received care and attended classes”, “received care but did 
not attend classes”, and “did not receive care or attend classes”.  
 
3.4.2.7 Health factors 
To determine women‟s health during pregnancy, pre-pregnancy BMI, smoking during pregnancy 
and complications or illness during pregnancy were measured.  
 
Body mass index (BMI) was calculated using self-reported height and weight before pregnancy. 
BMI was classified according to the guidelines used by the World Health Organization (WHO): a 
BMI score less than 18.4 = underweight, between 18.5 and 24.9 = ideal, between 25 and 29.9 = 
overweight, between 30 and 34.9 = obese and greater than 35 = severely obese (World Health 
Organization, 2006). 
 
Mothers were asked how many cigarettes they smoked per day prior to pregnancy, whether they 
had changed the number of cigarettes smoked during pregnancy, and the number of cigarettes they 
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smoked per day after the change. In line with a previous study of mothers‟ smoking behaviour in 
the MCS (Pickett et al., 2009), mothers were classified as (a) never having smoked, (b) quit 
smoking during pregnancy (c) light smokers during pregnancy (less than 10 cigarettes per day) and 
(d) heavy smokers during pregnancy (10 or more cigarettes per day).  
 
Women were asked if they had experienced any problems or illnesses during pregnancy for which 
they had received medical attention. Problems during pregnancy initially included over 20 different 
categories. This was re-coded on the advice of Helen Baston, Consultant Midwife and co-
supervisor of the study, to include mothers who had no complications, mothers who had 
complications that could be possible risk factors or indications for caesarean section (e.g. bleeding 
in later pregnancy, pre-eclampsia, diabetes, symphysis pubis dysfunction, fetal distress, placenta 
praevia) and other complications (e.g. vomiting, urinary infection, allergies, backache, early 
rupture of membranes) (Baston, HA, personal communication. 26 February 2008). Mothers could 
report multiple responses so these were combined to create dummy variables, e.g. caesarean section 
risk factor – yes or no (see Appendix 3). 
 
3.4.2.8 Labour and birth factors 
To identify characteristics of labour and birth, measures regarding complications during labour, 
whether the labour was induced and whether the mother had a companion with her during the 
labour and birth were included. Whether the labour was induced (or attempted to be induced) was 
coded as yes or no. Companionship was coded as those who were accompanied or unaccompanied. 
Complications during labour initially included over 20 categories. These were reduced to include 
no complications, malpresentation, fetal distress (e.g. heart rate sign, meconium, cord around the 
neck) and other complications (e.g. very long labour, raised blood pressure, haemorrhage) (Baston, 
HA, personal communication. 26 February 2008). As with problems during pregnancy women 
could report multiple responses, so these were combined (see Appendix 3).  
 
3.4.2.9 Infant factors 
To determine infant characteristics, birth weight, gestational age and infant sex were included. 
Birth weight was measured in kilos. A categorical version of the variable was created by grouping 
together all infants with a very low birth weight (<1.50kg), low birth weight (1.50-2.49kg), normal 
weight (2.50-3.99kg) and high birth weight (>4.00kg). Gestational age was initially measured in 
days. To create a categorical variable gestation was re-coded into weeks and then grouped 
according to completed weeks; <33, 33-36.9 (preterm), 37-41.9 (normal) and >42 (post-term). 
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3.5 Statistical methods 
The disproportionately stratified sampling strategy used in the MCS meant that some children, for 
example those born in disadvantaged or minority ethnic families, had a greater chance of being 
selected for the study. All analyses were therefore conducted using survey weights. Throughout the 
thesis reported counts are unweighted, but percentages, means, and regression coefficients are 
weighted, and statistical tests take account of survey weights. These weights allow inference to the 
UK population.  
 
Descriptive statistics were used to describe the characteristics of women who had different modes 
of birth, and their infants. Multinomial logistic regression models were used to estimate relative 
risk ratios for mode of birth in relation to socio-demographic, socio-economic, interpersonal, 
pregnancy, labour and birth and infant characteristics. Multinomial logistic regression models are 
appropriate when the outcome is categorical, with more than two categories. As such the baseline 
category in all models was unassisted vaginal birth, and the risks of instrumental vaginal birth, 
emergency caesarean section and planned caesarean section were those compared to the risk of 
unassisted vaginal birth. Analyses were mainly stratified by parity and a significance level of <0.05 
was used throughout.  
 
To identify the important characteristics which predict mode of birth in Chapter 10 (or attendance 
at antenatal care and antenatal classes in Chapter 9), a three-step process of multivariate model 
building was used. Firstly, the unadjusted relationship between covariates and mode of birth were 
explored. Secondly, characteristics found to be significantly related to mode of birth in the 
unadjusted analyses were modelled together with similar characteristics, e.g. education and social 
class, in „domain‟ models. Thirdly, characteristics found to be significantly related to mode of birth 
from each domain model were added into a final model. Covariates were only dropped from further 
models if they were non-significantly related to each part of the model, i.e. to instrumental birth, 
emergency caesarean section and planned caesarean section. At the outset of Chapter 9 and Chapter 
10 figures are presented to describe the models for primiparous and multiparous mothers. All 
figures presenting relative risk ratios and confidence intervals from the multivariate models are on 
the logarithmic scale.  
 
Throughout the thesis „complete-case‟ analyses were performed, with data presented only for 
women with valid responses to each of the questions of interest after coding. Multivariate 
regression models therefore included only women with data for each of the variables included in 
the respective regression models. However, as shown in Table 3.1, most variables had very low 
levels of missing data, at 2% or less. Partner age, migration status and BMI had the highest levels 
of missing data at 17.7%, 20.2% and 6.3%, respectively. Partner age at birth was only available for 
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women with partners and was not in fact included in final multivariate models. Migration status 
was the only variable included from wave 2 of the MCS, as the information was not collected in 
wave 1. Detailed information has been published about the women who were not followed-up at 
wave 2 (Plewis, 2007), who were more likely to be younger, of an ethnic minority group 
(particularly Black or „Other‟), from poorer backgrounds and living in rented accommodation 
compared to women who were successfully followed-up. However, women with missing data on 
migration were compared to those in the remaining sample and had very similar rates of operative 
births. Women with missing data on BMI were also explored. They were similar to women with 
BMI in terms of operative birth rates, however, ethnic minority women, particularly 
Pakistani/Bangladeshi and Black women were more likely to have missing BMI (21% and 18% 
respectively compared to 4% for White women). As we know these women are more likely to be 
overweight than other ethnic groups, any increased risk of operative birth with BMI could be 
somewhat underestimated.  
 
Although the sample size of the MCS is large, stratification by mode of birth, parity and other 
characteristics produced some small cell numbers which may have reduced the power of some 
analyses. Unweighted frequencies were considered when interpreting the results of models. 
 
Due to the number of tests conducted, the issues of multiple testing were also considered in the 
interpretation of the results. With a p-value of 0.05 we expect that 1 in 20 of the tests conducted 
may have produced a significant result by chance. Although no formal method was used to deal 
with the issues of multiple testing, the data were interpreted with this issue in mind, taking into 
account not only the significance of the results, but also the patterns observed, consistency, and size 
of effects. 
 
Throughout the results chapters, figures are embedded in the text and tables can be found in 
Volume 2, for ease of reference. Tables labelled with an „A‟ are included in Volume 2. 
 
3.6 Characteristics of the analytic sample 
Table 3.1 shows the characteristics of mothers and their infants for the whole analytic sample. The 
mothers were mainly White (90%), with more than 90% born in the UK and the majority of those 
born outside of the UK having lived in the UK for more than five years. Just over 2% of mothers 
lived in non-English speaking households. More than 12% of mothers had no educational 
qualifications, and around 22% were from the lowest social class households (routine and semi-
routine).  
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Around 13% of mothers had left home before the age of 17 and over 30% came from a family 
where their own parents had separated. Just over 15% of mothers were unhappy or „not bothered‟ 
when they discovered they were pregnant. Most mothers had planned the cohort pregnancy, but for 
over 40% the pregnancy had been a surprise. Around 3% of mothers had received fertility 
treatment for the cohort pregnancy.  
 
Approximately 30% of mothers reported a pre-pregnancy weight classed as overweight or obese 
for their height, and over 21% smoked throughout pregnancy. Mothers were asked if they had had a 
problem or illness during pregnancy for which they had sought medical attention. Over 13% of 
mothers reported a complication in pregnancy that could be a risk factor for caesarean section, and 
approximately 32% had another type of problem or illness during their pregnancy. Over 97% of 
mothers received antenatal care, but only 37% also attended antenatal classes. 
 
Approximately 68% of mothers had an unassisted vaginal birth, 10% had an instrumental birth and 
21% had a caesarean section (including 12% emergency and 9% planned). Around 30% of mothers 
had their labour induced and over 32% of women reported having complications during labour. 
More than 4% of women reported being unaccompanied during their labour and birth. 
 
Six per cent of infants were low birth weight and over 13% were high. Over 7% had been born 
preterm and around 4.5% were born post-term. Just under half (48.6%) were female. 
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Table 3.1: Characteristics of natural mothers in the MCS who gave birth to one child 
Characteristics of mothers and their infants 
 
Unweighted 
sample size 
n = 18,239  
Weighted 
percentages 
Unweighted 
frequency 
(%) missing 
data 
Socio-demographic factors    
Age at cohort 
member birth 
(years) 
 
 
19 or younger 
20-24 
25-29 
30-34 
35-39 
40 and older 
n=18,231 
 
1,580 
3,516 
5,045 
5,250 
2,458 
382 
Min=13  
Max=48 
 
 
7.4 
16.2 
27.6 
31.5 
15.2 
2.2 
Mean = 28.9 
CI = 28.6-29.1 
8 (0.04) 
Age at first birth 
(years) 
 
 
19 or younger 
20-24 
25-29 
30-34 
35-39 
40 and older  
 
n=17,981 
 
3,822 
5,185 
4,928 
3,112 
847 
87 
Min=12 
Max=48 
 
 
18.0 
25.3 
29.7 
20.9 
5.7 
0.5 
Mean = 25.6 
CI = 25.4-25.9 
258 (1.4) 
Age of partner at 
cohort member 
birth 
 
 
19 or younger 
20-29 
30-39 
40 and older 
n=15,019 
 
250 
5,059 
8,194 
1,516 
 
 
1.4 
30.4 
57.9 
10.3 
3,220 (17.7) 
Parity  
 
Primiparous 
Multiparous  
 
n=17,996  
 
7,432 
10,564 
 
 
42.3 
57.7 
235 (1.3) 
Ethnicity, language and migration status    
Ethnicity  
 
White 
Mixed 
Indian 
Pakistani and Bangladeshi 
Black or Black British 
n=17,861 
 
15,285 
188 
472 
1,254 
665 
 
 
 
 
 
 
 
90.5 
1.0 
1.9 
4.0 
2.7 
378 (2.0) 
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First language  
 
English spoken at home 
Other languages  
n=18,239 
 
17,528 
710 
 
 
97.7 
2.3 
0 
How long lived in 
the UK* 
 
 
 
Since birth 
More than 5 years 
Less than 5 years 
n=14,544 
 
12,657 
1,307 
580 
 
 
90.2 
7.1 
2.7 
3,695 (20.2) 
Socio-economic factors    
Educational level   
 
NVQ level 4 and 5 
NVQ level 3 
NVQ level 2 
NVQ level 1 
None 
Overseas qualification 
n=18,208 
 
5,279 
2,576 
5,280 
1,542 
2,976 
555 
 
 
33.5 
14.2 
29.6 
8.2 
12.1 
2.4 
31 (0.2) 
Highest social class 
in household 
 
 
 
 
Higher managerial and 
professional  
Lower managerial and 
professional  
Intermediate  
Small employers and self-
employed  
Lower supervisory and 
technical  
Semi-routine  
Routine 
Unclassified 
n=18,239 
 
2,598 
 
4,394 
 
2,372 
1,170 
 
1,670 
 
3,056 
1,802 
1,177 
 
 
18.6 
 
27.2 
 
13.0 
6.5 
 
8.5 
 
13.8 
8.0 
4.5 
0 
Maternal height    
Height (cm)  
 
<154 
154-159 
160-165 
166-171 
>172 
n=17,963 
 
1,264 
3,444 
7,015 
3,980 
2,260 
 
 
5.7 
17.7 
39.2 
23.5 
14.1 
276 (1.5) 
Interpersonal factors    
Left home before 
17 
 
 
No 
Yes 
n=18,214 
 
15,709 
2,505 
 
 
86.8 
13.2 
25 (0.1) 
Parents ever 
separated 
 
 
No 
Yes 
 
n=18,236 
 
12,784 
5,452 
 
 
69.3 
30.7 
3 (0.02) 
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Feelings about 
pregnancy 
 
 
 
Unhappy or not bothered 
Happy 
n=18,175 
 
3,184 
14,991 
 
 
15.7 
84.3 
64 (0.35) 
Pregnancy factors    
Fertility treatment  
 
Yes  
No 
n=18,233 
 
420 
17,813 
 
 
2.7 
97.3 
6 (0.03) 
Planned pregnancy  
 
Planned to get pregnant 
Pregnancy was a surprise 
n=18,208 
 
9,812 
8,396 
 
 
58.1 
41.9 
31 (0.17) 
Antenatal care  
 
Received care, attended 
classes 
Received care, did not attend 
classes 
Did not receive care, did not 
attend classes 
n=18,228 
 
6,134 
 
11,399 
 
694 
 
 
36.9 
 
60.3 
 
2.9 
11 (0.06) 
Health factors     
Pre-pregnancy BMI  
 
Underweight (<18.5) 
Ideal (18.5-25) 
Overweight (25-30) 
Obese (30-35) 
Severely obese (>35) 
n=17,093 
 
1,031 
11,139 
3,417 
1,074 
432 
 
 
5.4 
66.3 
19.6 
6.3 
2.5 
1,146 (6.3) 
Smoking in 
pregnancy 
 
 
Never smoked  
Quit during pregnancy 
Light (<10 cigarettes per day) 
Heavy (≥10 cigarettes per 
day) 
n=18,232 
 
11,698 
2,319 
2,333 
1,882 
 
 
65.7 
13.3 
12.0 
9.1 
7 (0.04) 
Problem or illness 
in pregnancy 
 
 
No problem 
 
 
CS risk factor 
 
 
Other complication  
 
 
Yes 
No 
 
Yes 
No 
 
Yes 
No 
 
 
 
 
n=18,226 
 
11,386 
6,840 
 
2,385 
15,841 
 
5,520 
12,706 
 
 
60.7 
39.3 
 
13.8 
86.2 
 
31.7 
68.3 
13 (0.07) 
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Characteristics of labour and birth    
Mode of birth  
 
Unassisted vaginal 
Instrumental vaginal 
Planned caesarean section  
Emergency caesarean section 
n=18,208 
 
12,505 
1,776 
1,668 
2,255 
 
 
68.1 
10.4 
9.1 
12.4 
31 (0.2) 
Labour induced or 
attempted induction 
 
 
Yes 
No 
n=18,217 
 
5,646 
12,571 
 
 
29.8 
70.2 
22 (0.1) 
Complications 
during labour and 
birth 
 
 
No complications 
 
 
Malpresentation 
 
 
Fetal distress 
 
 
Other  
 
 
Yes 
No 
 
Yes 
No 
 
Yes 
No 
 
Yes 
No 
n=17,835 
 
12,417 
5,418 
 
1,088 
16,747 
 
3,049 
14,786 
 
2,273 
15,562 
 
 
67.8 
32.3 
 
6.7 
93.3 
 
18.3 
81.7 
 
13.4 
86.6 
404 (2.22) 
Companion during 
labour and birth 
 
 
Yes 
No 
 18,235 
 
17,265 
970 
 
 
95.7 
4.3 
4 (0.02) 
Infant factors     
Birth weight (kg)  
 
VLBW (<1.50) 
LBW (1.50-2.49) 
Normal (2.50-3.99) 
High BW (>4.00) 
n=18,218 
 
142 
1,048 
14,812 
2,216 
 
 
0.7 
5.3 
81.2 
12.8 
21 (0.1) 
Gestational age 
(weeks) 
 
 
<33 (very premature) 
33-36.9 (preterm) 
37-41.9 (term) 
>42 (post-term) 
n=18,061 
 
247 
1,043 
15,994 
777 
 
 
1.3 
5.8 
88.5 
4.5 
178 (0.9) 
Sex  
 
Male 
Female 
n=18,239 
 
9,381 
8,858 
 
 
51.4 
48.6 
0 
*Migration status was taken from wave 2 of the MCS 
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CHAPTER 4:  The Millennium Cohort study: 
Bivariate analyses 
4.1 Introduction 
The literature review of maternal and infant risk factors for operative birth (see Chapter 2), 
identified only two UK-based studies (both English), which had large samples and included 
statistical adjustment to establish which factors were significantly and independently related to 
caesarean section (Paranjothy et al., 2005, Patel et al., 2005). The Millennium Cohort Study 
provided a large UK-based data set in which to extend the analysis of the maternal and infant 
characteristics of mothers who have caesarean sections, as well as an opportunity to explore the 
predictors of instrumental births.  
 
This chapter includes analyses of the maternal and infant risk factors for mode of birth within the 
MCS, described in Chapter 3. Bivariate (unadjusted) analyses are presented for mothers‟ socio-
demographic, socio-economic, interpersonal, pregnancy, health and labour characteristics, as well 
as infant characteristics, in relation to mode of birth.  
 
Exploring the unadjusted relationship between maternal and fetal characteristics and mode of birth 
provides a platform for further analyses. Due to the interrelationship between many of these 
characteristics, further analyses in Chapters 5 through 7 and Chapters 9 and 10 will establish the 
independent effects of any factors found to be significantly related to mode of birth in this chapter.  
 
Table A4.2 presents the unadjusted characteristics of mothers and infants by their mode of birth, 
stratified by parity. Unweighted frequencies and weighted percentages are presented, with p-values 
from chi squared tests. Any description of results refers to significant associations, and factors 
which were not significantly related are highlighted in the text. Characteristics with an apparent 
gradient effect on mode of birth were tested for significance using trend tests, the results of which 
are presented in Table A4.3.   
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4.2 Results: Unadjusted maternal and fetal risk factors for mode of 
birth  
Unplanned operative birth rates were high for primiparous mothers in the MCS, with almost 40% 
having an instrumental birth or an emergency caesarean section. Multiparous mothers had higher 
rates of planned caesarean sections and unassisted vaginal births, compared to women for whom 
the cohort birth was their first (see Figure 4.1).  
 
Figure 4.1: Mode of birth by parity 
 
 
4.2.1 Socio-demographic factors 
4.2.1.1 Maternal age at MCS birth 
For both primiparous and multiparous mothers, there was a very clear gradient of increasing 
likelihood of operative birth with increasing age (see Figure 4.2). Tests for trend confirmed 
significant upward trends of operative births with increasing age, the strongest of which was for 
planned caesarean section (see Table A4.2). Younger mothers were much more likely to have an 
unassisted vaginal birth and much less likely to have an operative birth, especially a planned 
caesarean section. Over three-quarters of first-time teenage mothers had an unassisted vaginal birth 
compared to only 13% of mothers aged 40 and older. Although rates of operative births increased 
with maternal age for mothers having a subsequent birth, a large proportion of older multiparous 
mothers had an unassisted vaginal birth. In fact, rates of unassisted vaginal births among older 
multiparous mothers were comparable to the rates for first-time mothers in their early twenties.  
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Figure 4.2: Mode of birth by maternal age and parity 
 
 
4.2.1.2 Maternal age at first birth 
Age at first birth was also examined for multiparous women in the MCS. Mothers who were 
younger at their first birth were less likely to have an operative birth in the subsequent MCS birth 
(see Figure 4.3). As with age at cohort member birth the trend of increasing operative births with 
increasing age at first birth was significant, and strongest for planned caesarean section. 
 
Figure 4.3: Mode of birth for multiparous women according to age at first birth 
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4.2.1.3 Paternal age 
Unassisted vaginal births were more likely for infants with young fathers, with increasing operative 
births with increasing paternal age for both primiparous and multiparous women (see Figure 4.4). 
Tests for trend revealed the gradient was significant for all operative births for primiparous 
mothers, and for planned and emergency caesarean sections for multiparous mothers. 
 
Figure 4.4: Mode of birth by paternal age and parity 
 
 
4.2.2 Ethnicity, language and migration status 
4.2.2.1 Ethnicity 
First-time White mothers had the lowest rate of unassisted vaginal births and the highest rate of 
instrumental vaginal births of all ethnicities (see Figure 4.5). White mothers seemed to fare better 
in successive births though, with one of the highest unassisted vaginal birth rates among 
multiparous mothers. Primiparous and multiparous Black mothers had the highest rate of 
emergency caesarean section, with over 30 % of first-time Black mothers having an emergency 
caesarean section. Black mothers were, however, unlikely to have an instrumental vaginal birth, 
with the lowest rates among both first-time and multiparous mothers. Primiparous mothers of 
Pakistani or Bangladeshi ethnicity and White mothers had the highest rates of planned caesarean 
sections, whereas for multiparous mothers those of Mixed ethnicity had the highest rate.  
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Figure 4.5: Mode of birth by ethnicity and parity 
 
 
4.2.2.2 First language spoken at home 
First-time mothers living in native English-speaking households were much more likely to have an 
instrumental birth compared to mothers living in households where English was not the first 
language, but they were less likely to have a planned caesarean section (see Figure 4.6). Language 
spoken at home was not predictive of mode of birth for multiparous mothers. 
 
Figure 4.6: Mode of birth by language spoken at home for primiparous women 
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4.2.2.3 Migration status  
Multiparous mothers who had lived in the UK for more than five years were more likely to have an 
emergency caesarean section compared to mothers who had lived in the UK since birth or for less 
than five years (see Figure 4.7). Migration status was not significantly related to mode of birth for 
first-time mothers.  
 
Figure 4.7: Mode of birth by length of time women had resided in the UK, for multiparous women 
 
 
4.2.3 Socio-economic background 
4.2.3.1 Educational level and social class 
Operative births were more common with increasing socio-economic status (see Figures 4.8 and 
4.9). Among primiparous mothers, there was a gradient of decreased operative births with 
decreasing educational attainment, which was significant in a test for trend (overseas qualifications 
were excluded). For multiparous women, there was a significant negative trend for instrumental 
births and planned caesarean sections which decreased with decreasing educational attainment, 
although the trend for emergency caesarean section was non-significant. 
 
Similarly, primiparous and multiparous women of higher social class tended to have higher rates of 
operative births, compared to mothers of lower social class. Downward trends of similar 
magnitudes to those for educational attainment were found for social class. For primiparous 
mothers, all operative births significantly decreased with lower social class. Among multiparous 
mothers, instrumental births and planned caesarean sections decreased with decreasing social class, 
but the trend for emergency caesarean sections was non-significant.  
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Figure 4.8: Mode of birth by educational level and parity 
 
 
Figure 4.9: Mode of birth by social class and parity 
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4.2.4 Maternal height 
For both primiparous and multiparous mothers, rates of operative births increased with decreasing 
height (see Figure 4.10). For first-time mothers, emergency caesarean sections were most strongly 
related to height; mothers in the shortest group had a rate of 30%, more than twice that of mothers 
in the tallest group, and the test for trend was highly significant. Planned caesarean sections also 
increased with decreasing height; the trend was weaker than for emergency caesarean section, but 
still significant. For instrumental births the effect of height was less clear; although there appeared 
to be a slight increase in rates with increasing height, the test for trend was non-significant.  
 
For multiparous mothers, the effect of height on operative birth rates was similar to that for first-
time mothers. The increased risk of planned caesarean section for shorter mothers was stronger 
than for first-time mothers, probably reflecting previous caesarean sections. For instrumental births, 
rates did not vary greatly by height, with rates between 2.8% for mothers in the tallest groups and 
4.1% for mothers of average height. However, unlike for primiparous mothers, there was a 
significant positive trend.  
 
Figure 4.10: Mode of birth by maternal height and parity 
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4.2.5 Interpersonal factors 
Whether the mother had left home before the age of 17, if her parents had ever separated and how 
she felt when she discovered she was pregnant, were analysed as psychosocial factors. Overall, 
mothers without interpersonal problems had higher rates of operative birth.  
 
4.2.5.1 Left home before the age of 17 
Primiparous and multiparous mothers who left home before the age of 17 were generally less likely 
to have any type of operative birth compared to mothers who had left home after 17 (see Figure 
4.11).  
 
Figure 4.11: Mode of birth by whether mothers left home before the age of 17 and parity 
 
 
4.2.5.2 Parents ever separated  
Overall, mothers whose parents had ever separated were less likely to have a caesarean section but 
slightly more likely to have an instrumental vaginal birth than mothers whose parents had never 
separated (see Figure 4.12).  
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Figure 4.12: Mode of birth by whether the mother‟s parents had ever separated and parity 
 
 
4.2.5.3 Feelings about pregnancy 
Mothers who were unhappy or not bothered when they discovered they were pregnant were much 
less likely to have an operative birth compared to mothers who were happy, and this effect was 
stronger for primiparous mothers (see Figure 4.13).  
 
Figure 4.13: Mode of birth by feelings about pregnancy and parity 
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4.2.6 Pregnancy factors 
4.2.6.1 Fertility treatment  
Primiparous and multiparous mothers who had received fertility treatment were more than twice as 
likely to have a planned caesarean section as mothers who had not (see Figure 4.14). For 
primiparous mothers there was also a substantially higher rate of emergency caesarean section for 
mothers who had fertility treatment, but instrumental birth rates were almost equivalent. 
Multiparous mothers who had fertility treatment were more likely to have an instrumental birth but 
slightly less likely to have an emergency caesarean section.  
 
Figure 4.14: Mode of birth by fertility treatment and parity 
 
 
4.2.6.2 Planned pregnancy  
Compared to mothers who had planned their pregnancy, mothers for whom the pregnancy was a 
surprise were less likely to have an operative birth, although the effect was less evident for 
multiparous women (see Figure 4.15).  
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Figure 4.15: Mode of birth by planned pregnancy and parity 
 
 
4.2.7 Health factors 
4.2.7.1 Pre-pregnancy BMI 
For primiparous and multiparous mothers, there was a significant trend of increased caesarean 
section rates with increasing BMI (see Figure 4.16). For first-time mothers, the rates of both 
planned and emergency caesarean sections increased with BMI category, although the effect was 
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Figure 4.16: Mode of birth by BMI and parity 
 
 
4.2.7.2 Smoking during pregnancy 
For first-time mothers, rates of instrumental births, planned and emergency caesarean sections 
significantly decreased with increased smoking during pregnancy (see Figure 4.17). Multiparous 
mothers who smoked during pregnancy had lower rates of instrumental births and planned 
caesarean sections than mothers who had never smoked; however, a significant downward trend 
was only apparent for planned caesarean sections. 
 
Figure 4.17: Mode of birth by smoking during pregnancy and parity 
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4.2.7.3 Complications during pregnancy 
Mothers who had a complication or illness during pregnancy were much more likely to have a 
planned or emergency caesarean section and this was more likely for those who had a complication 
associated with an increased risk of caesarean section (see Figure 4.18). Complications during 
pregnancy appeared to have less impact on rates of instrumental births however, the rates of which 
were similar for women who experienced no complications to those that experienced 
complications. 
 
Figure 4.18: Mode of birth by complications during pregnancy and parity 
 
4.2.8 Labour factors 
4.2.8.1 Complications during labour and birth 
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Figure 4.19: Mode of birth by complications during labour and birth and parity 
 
 
4.2.9 Infant factors 
4.2.9.1 Birth weight 
Mothers who gave birth to normal weight infants had the highest rate of unassisted vaginal births 
(see Figure 4.20). Planned caesarean section rates differed little by birth weight, but emergency 
caesarean sections were higher for both low and high birth weight infants. Over 32% of both low 
and high birth weight infants born to first-time mothers were born by emergency caesarean section, 
around double the rate for normal weight infants. However, for multiparous women the difference 
between rates for normal weight infants (5.6%) and high weight infants (8.5%) was comparatively 
small. Consequently there was a significant downward trend for emergency caesarean section with 
increasing birth weight among multiparous women which was not observed for primiparous 
women. Instrumental births were more likely with increasing birth weight and were lowest for very 
low birth weight infants (upward trend significant for both primiparous and multiparous women).  
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Figure 4.20: Mode of birth by infant birth weight and parity 
 
 
4.2.9.2 Gestational age 
Mothers who gave birth at term had the highest rates of unassisted vaginal births (see Figure 4.21). 
Mothers who gave birth both preterm and post-term were more likely to have an emergency 
caesarean section. For multiparous women, due to the low rate of emergency caesarean section 
among high birth weight infants, there was a significant downward trend for emergency caesarean 
section with increasing birth weight. Rates of instrumental births increased with increasing 
gestation, especially among primiparous women where rates doubled from 13% to 27% when 
comparing preterm and post-term infants. The trend of increasing instrumental births with 
increasing birth weight was significant for primiparous women.  
 
Figure 4.21: Mode of birth by gestational age and parity 
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4.2.9.3 Fetal sex 
Both primiparous and multiparous mothers carrying a male fetus had higher rates of unplanned 
operative births than mothers carrying a female fetus (see Figure 4.22).  
 
Figure 4.22: Mode of birth by fetal sex and parity 
 
 
4.3 Discussion 
Among primiparous mothers, all socio-demographic, socio-economic, interpersonal, pregnancy, 
labour and infant factors analysed were significantly related to mode of birth. Only migration status 
was unrelated. For multiparous women the majority of factors analysed were also significantly 
associated with mode of birth, with only language spoken at home not a significant predictor.  
 
4.4 The need to control for confounding 
Figure 4.23 is a simplified diagram of the characteristics explored in the unadjusted analyses. The 
dashed lines show how the characteristics of mothers and their infants are interrelated. All possible 
relationships could not be shown due to the number of possible associations. However, what the 
diagram does begin to highlight is the complexity of potential explanations for differences in mode 
of birth. The diagram also illustrates that characteristics cannot be considered independently of one 
another. Unadjusted analyses shown in this chapter reveal interesting patterns, but alone they 
cannot give a true picture of the relationship between each characteristic and mode of birth.  
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Figure 4.23: Conceptual model of maternal and infant factors affecting mode of birth in the MCS 
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Figure 4.24 gives an example, using feelings about pregnancy, of the need for statistical adjustment 
in further analyses. Being unhappy about the pregnancy appeared in unadjusted analyses to be 
protective for having an operative birth. It is possible that the way women felt about their 
pregnancy could influence their birth experience in a causal pathway as shown in diagram A, for 
example, if they were less prepared for labour. However, women who are happy about pregnancy 
and those that are unhappy are likely to be different in many ways. Comparing the mean age of 
first-time mothers according to feelings about pregnancy reveals that mothers who were unhappy 
when they discovered they were pregnant had a mean age of 22 years whereas mothers who were 
happy had a mean age of 27 years. The relationship between feelings about pregnancy and mode of 
birth could therefore be confounded by other maternal factors, such as age (see diagram B of 
Figure 4.24). 
 
Figure 4.24: Potential confounding 
 
 
Additional analyses in Chapters 5, 6, 7, 9 and 10 will investigate further the relationships between 
the characteristics explored in this chapter and mode of birth using multivariable techniques to 
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Unhappy 
about 
pregnancy 
Unhappy 
about 
pregnancy 
 
Operative 
births 
 
Operative 
births 
Younger 
age 
A B 
Chapter 4: The MCS: Bivariate analyses 
 
103 
 
4.5 Summary 
 
 
 
 
 
 In this chapter bivariate analyses are presented showing the unadjusted relationships 
between maternal and fetal characteristics and mode of birth in the MCS. 
 All maternal, labour and fetal characteristics examined were found to be significantly 
related to mode of birth. 
 Although some interesting relationships were revealed, these relationships could be 
confounded by other factors. 
 In-depth analyses in subsequent chapters will statistically control for potential 
confounding factors to identify the independent effects of maternal and fetal 
characteristics on mode of birth. 
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CHAPTER 5:  The Millennium Cohort Study: The 
inter-relationships between age, socio-economic status 
and mode of birth 
 
5.1 Background 
5.1.1 Maternal age 
As discussed in Chapter 2, there has been increasing interest in the effect of older maternal age on a 
number of health outcomes, including mode of birth. The evidence from many observational 
studies indicates that the risk of a mother having an operative birth increases with maternal age. 
Figure 4.2 of Chapter 4 displayed the weighted rates of modes of birth according to maternal age in 
the MCS. In agreement with the previous literature there was a strong gradient of increasing risk of 
operative births with increasing age for both primiparous and multiparous women.  
 
5.1.2 Socio-economic status  
In countries with mixed publicly and privately-funded health care systems, such as Brazil, or the 
USA where health care is mainly controlled by the private sector with health insurance, the type of 
care a woman receives, and subsequently the type of birth a woman has, can be greatly influenced 
by her socio-economic position. 
 
In the UK, a woman‟s socio-economic status might be hypothesised to have less impact on mode of 
birth due to the publicly-funded health care system, with very few women giving birth outside the 
NHS. Although, there has been much media attention over women being „too posh to push‟, this 
seems to be mainly driven by the high profile births of celebrities who pay privately for health care 
(Asthana, 2005, Martin, 2001, McConnell, 2007).  
 
Few UK studies have examined the relationship between socio-economic status and mode of birth. 
Six studies assessed area-level deprivation. Three found an association between affluence and 
increased risk of caesarean section; the first assessed elective caesarean sections only (Alves and 
Sheikh, 2005), and two further studies from England and Scotland found an increased risk of 
elective caesarean sections for mothers from more affluent areas, but no effect for emergency 
caesarean sections (Barley et al., 2004, Fairley et al., 2011). A fourth study found that mothers 
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from deprived areas in England were more likely to have a caesarean section due to „unforeseen 
circumstances‟, although the results were unadjusted (Redshaw et al., 2007), whereas a Scottish 
audit reported no difference in unadjusted caesarean section rates by deprivation quintile 
(Wilkinson et al., 1998). The largest and most recent study found no independent association 
between area-level deprivation and mode of birth, although the outcome measure was the overall 
caesarean section rate (Bragg et al., 2010). One English study examined social class and home 
ownership, and found neither was independently related to mode of birth (Patel et al., 2005). A 
much larger Scottish study did find an association between higher social class and an increased risk 
of elective caesarean section, after adjustment for other covariates, including deprivation (Fairley et 
al., 2011). 
 
Although study samples were mainly large (four included over 300,000 women each), the measures 
of socio-economic status used in previous UK studies may not have accurately represented 
womens‟ social position. Area-level deprivation estimates can only be proxies for individual socio-
economic status as areas are not homogeneous in terms of social-mix, and mobility of individuals 
to and from areas mean that their social make-up will change (Graham, 2007). A recently published 
Scottish study using both individual and area-level measures of socio-economic status 
demonstrated that the measures were capturing different elements of socio-economic position, and 
in some cases predicted caesarean section differently (Fairley et al., 2011). Fairley and colleagues 
used social class of the father, or of the mother if no information for the father was available. The 
only other study to use social class, by Patel and colleagues (2005), used maternal social class as a 
measure of socio-economic status. Social class based on the occupation of the pregnant woman 
may also be an inaccurate measure of socio-economic position, especially for women with male 
partners, who generally earn more money (Graham, 2007).  
 
5.2 Research questions 
Although it is apparent that there is a body of evidence for the decreasing likelihood of unassisted 
vaginal birth with increasing maternal age, the reasons for the association between maternal age 
and mode of birth are largely unknown. To increase understanding, the following question was 
explored in the MCS: 
i. What is the relationship between maternal age and complications in pregnancy and labour 
progress? 
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Women of higher socio-economic status are more likely to postpone childbearing, whereas women 
of low socio-economic status tend to have their children younger. Relating to the confounding 
effect of age, three more specific questions arose from a review of the literature: 
ii. Is the effect of socio-economic status on mode of birth explained or modified by maternal 
age? 
iii. Is smoking in pregnancy a risk factor for mode of birth, or is it simply a marker of 
maternal social disadvantage? 
iv. Does paternal age have an effect on mode of birth in the UK, after adjustment for 
maternal age and socio-economic factors? 
 
i) What is the relationship between age and pregnancy 
outcomes and the progress of labour? 
5.2.1 Background 
The reason for the detrimental effect of age on mode of birth has been debated and is not fully 
understood. Part of the debate concerns whether there is a biological explanation for the 
relationship between older age and increased operative births, or whether the association is related 
to the preferences of women, or their health professionals. 
 
Advanced maternal age is related to several unfavourable health outcomes. Fertility decreases 
significantly after the mid-thirties, and a much higher rate of miscarriages among these women 
contributes to the lower fertility rates (Heffner, 2004). In addition, fetal chromosomal abnormalities 
are also higher for older women and decreased quality of the ova are believed to be the cause of 
these problems (Heffner, 2004). The incidence of pregnancy complications including gestational 
diabetes (Cleary-Goldman et al., 2005, Kirz et al., 1985, Martel et al., 1987), hypertension (Kirz et 
al., 1985) and placenta praevia (Cleary-Goldman et al., 2005) have also been found to be higher for 
older mothers.  
 
Older women may also fare worse during labour. The uterine muscles, like any other muscles in the 
body, may become less effective with age. Main and colleagues (2000) assessed three outcomes as 
indicators of uterine function; duration of the first stage of labour, duration of the second stage of 
labour and need for augmentation of labour. All three outcomes increased with maternal age, in a 
sample of over 8,000 primiparous American women. Older mothers are also more likely to „fail to 
progress‟, (Ecker et al., 2001, Main et al., 2000), or to have reports of fetal distress in labour (Ecker 
et al., 2001, Main et al., 2000, Martel et al., 1987). In addition, Gareen and colleagues (2003) in a 
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well-adjusted study observed that dystocia accounted for some of the excess risk of caesarean 
section for older mothers. 
 
A large and more recent study provides further evidence for a biological effect of maternal age on 
the labour process. Smith and colleagues used Scottish maternity data from 1980-2005, including 
over 580,000 primiparous women (Smith et al., 2008a). Length of labour was found to increase 
significantly with maternal age in a linear relationship. In a separate part of the study, uterine 
muscle biopsies were obtained from 62 primiparous and multiparous women during elective 
caesarean sections. Tests performed on the tissue biopsies revealed a significant negative 
relationship between maternal age and contractile activity (ability of the uterus tissue to contract). 
 
Malpresentation has also been found to increase with increasing age. Ecker and colleagues (2001) 
suggested uterine anomalies may explain the increasing malpresentation with age in their sample of 
over 3,000 American women. A more recently published American study utilised data on over 8 
million singleton pregnancies in women aged 30 and over, again finding an increased likelihood of 
malpresentation with increasing age (Luke and Brown, 2007). 
 
5.2.2 Results 
Tables A5.1 and A5.2 present the frequencies and weighted percentages of pregnancy and labour 
outcomes according to maternal age groups. The results of tests for trend are also presented. For 
length of labour, which was a continuous variable, weighted mean length of labour is presented 
along with the results of a regression predicting length of labour.  
 
5.2.2.1 Problems during pregnancy  
Women in the MCS were asked: “Did you have any illnesses or other problems during your 
pregnancy that required medical attention or treatment?” If the woman responded that she had a 
problem, then she was asked about the nature of the illness or problem. For the purposes of these 
analyses problems were coded as those that could complicate birth (e.g. bleeding in later 
pregnancy, preeclampsia, diabetes, symphysis pubis dysfunction, fetal distress, placenta praevia) 
and the remainder of complications were coded as „other‟ (e.g. vomiting, urinary infection, 
allergies, backache, early rupture of membranes). For both primiparous and multiparous women 
there was no evidence of an increase in problems which could complicate birth with increasing 
maternal age (see Tables A5.1 and A5.2). There was also no evidence of an increase in „other‟ 
problems with maternal age; in fact, there was a slight negative association (see Figure 5.1). 
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Figure 5.1: Rates of „other‟ pregnancy problems by maternal age at birth* 
 
*Test for trend coefficient= -0.06, p<0.05 for primiparous women and -0.05, p<0.05 for multiparous women 
 
5.2.2.2 Complications during labour 
Figure 5.2 shows the rates of labour complications for women according to maternal age. Among 
primiparous women there was evidence of increasing malpresentation, fetal distress and other 
complications during labour (test for trend coefficients 0.16, p<0.001 for malpresentation, 0.20 
p<0.001 for fetal distress and 0.16 p<0.001 for other complications). For multiparous women there 
was no significant trend for fetal distress or other complications with increasing age. However, 
there was a significant positive trend of increasing malpresentation with increasing maternal age, 
which was similar in magnitude to the gradient for first-time mothers (test for trend coefficient = 
0.29, p<0.001).  
 
The addition of malpresentation, fetal distress and other complications to multinomial logistic 
regression models for the effect of age on mode of birth made little difference to the relative risk 
ratios (see Tables A5.3 and A5.4). 
 
Figure 5.2: Rates of labour complications by maternal age and parity 
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5.2.2.3 Induction of labour 
There was no evidence of an increase in induction of labour with age for either primiparous or 
multiparous women.  
 
5.2.2.4 Length of labour 
For primiparous women, length of labour increased with increasing age (see Table A5.1). In an 
unadjusted regression model predicting length of labour, mothers aged 30-34 had a length of labour 
over an hour longer than mothers aged 19 or younger (coefficient =1.18, p<0.05). However, 
multiparous women in their late twenties had shorter labours than mothers aged 19 or younger, and 
length of labour decreased with age thereafter (see Table A5.2 and Figure 5.3).  
 
Figure 5.3: Length of labour by maternal age and parity: coefficients from an unadjusted regression 
analysis* 
 
*Only significant (p<0.05) coefficients displayed, comparator group = ≤19 
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Overall MCS data suggested increased complications during labour, which could be markers for 
poorer uterine activity for older mothers. Previous studies have shown increased diagnoses of fetal 
distress and failure to progress for women with older maternal age (Ecker et al., 2001, Main et al., 
2000, Martel et al., 1987). The MCS does not include details of the indication for caesarean section 
or instrumental birth, however, primiparous women were more likely to report fetal distress and 
other complications with increasing age. In addition, malpresentation was more frequently reported 
among older primiparous and multiparous mothers, in support of previous American data (Ecker et 
al., 2001, Luke and Brown, 2007). There was no association between maternal age and fetal 
distress or other complications for multiparous mothers.  
 
Length of labour has also been previously reported as a marker for uterine activity (Main et al., 
2000), and has been found to increase with maternal age (Main et al., 2000, Smith et al., 2008a). 
For primiparous women in the MCS this finding was supported as mothers in their early thirties 
had a significantly longer labour than mothers aged 19 or younger (although there was not a trend 
with increasing age as in previous studies). For multiparous women however, the effect of age on 
length of labour was different; from age 25 length of labour decreased with advancing age. 
Previous studies did not stratify labour outcomes by parity. Among the multiparous women older 
maternal age could be a marker for higher parity, which could be confounding the results with 
length of labour. 
 
Although previous studies have identified higher rates of induction for older mothers, this was not 
apparent in the MCS.  
 
Overall, MCS data showed no association between age and problems during pregnancy. However, 
there was evidence of an increase in malpresentation, fetal distress and other complications in 
labour for first-time women with increasing age, and women over 30 had significantly longer 
labours compared to mothers under twenty. For multiparous women malpresentation increased with 
maternal age. However, when adjusted for, these labour factors did not explain the variation in 
mode of birth by maternal age.  
 
5.3 Socio-economic status in the Millennium Cohort Study  
The Millennium Cohort Study includes much detail about the socio-economic status of the 
individuals involved. Unlike the ALSPAC cohort study, on which Patel and colleagues based their 
findings (Patel et al., 2005, Golding et al., 2001), the MCS was conducted throughout the UK, with 
over-sampling for women from deprived areas. ALSPAC was conducted in Avon, a comparatively 
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affluent and less ethnically diverse county than Britain at the time of cohort initiation (University 
of Bristol, 2008). In addition, the study by Fairley and colleagues (2011) may only be generalisable 
to Scotland.  
 
As discussed in Chapter 3 (Methods), many measures of socio-economic status collected in the 
MCS were not used in this study as they were collected nine months after the birth. With the issues 
of temporality in mind, two measures of socio-economic status were chosen which might be most 
stable over the pre- and post-partum periods: educational level and „social class‟ based on the 
highest status occupation in the household. Thus, for women with partners (where there was 
information on their partners occupation), the „highest social class‟ was chosen. 
 
Instrumental births have not been examined in earlier research on the effects of socio-economic 
status on mode of birth. Due to the availability of information on instrumental births in the MCS, 
this outcome will also be assessed in this chapter, as well as in Chapter 10.  
 
ii) Is the effect of socio-economic status on mode of birth 
explained or modified by maternal age? 
 
5.3.1 Background  
One consistent finding in the literature is that unadjusted rates of caesarean section are higher for 
mothers of higher socio-economic position, regardless of the measure used. Maternal age is likely 
to be a common confounding factor across these studies. Women of higher socio-economic status 
are more likely to delay childbearing, and maternal age has a strong effect on mode of birth. 
Although the majority of studies adjusted for maternal age, this was often amongst many other 
factors. One large Canadian study by Leeb and colleagues adjusted the effect of socio-economic 
status on mode of birth for maternal age only (Leeb et al., 2005). Although unadjusted analyses had 
indicated that women in the least affluent areas had lower rates of caesarean section, when adjusted 
for age this finding was reversed, indicating that women in the least affluent areas had the highest 
rates of caesarean section. The effect of adjusting for age will therefore be explored in the MCS in 
this chapter. 
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5.3.2 Methods  
Tables A5.5 and A5.6 present the results of multinomial logistic regression models for the effect of 
socio-economic status on mode of birth for primiparous and multiparous women, respectively. An 
unadjusted model and a model adjusted for maternal age are presented.  
5.3.3 Results  
Figures 5.4 and 5.5 show mothers‟ mean age according to education and „social class‟. As 
expected, there was a strong association between both educational level and social class (measured 
by highest status occupation in the household) and maternal age. The gradient was most noticeable 
for mothers having their first child. For example, for social class there was a difference of almost 
10 years between mothers living in households where the highest occupation was unclassified or 
routine, and those where the highest occupation was higher managerial and professional.  
 
Figure 5.4: Weighted mean maternal age by education and parity 
 
 
Figure 5.5: Weighted mean maternal age by social class and parity 
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Tables A5.5 and A5.6 and Figures 5.6 through 5.11 display the relative risk ratios and confidence 
intervals for mode of birth, according to education and „social class‟. Among primiparous women, 
lower levels of education and social class were associated with a decreased risk of operative birth. 
However, adjustment for maternal age either made the majority of these findings non-significant, 
or reversed them. For example, women from lower social class households were at higher risk of 
having a planned caesarean section. For instrumental births, women with no education were at a 
decreased risk compared to women with degree level qualifications, although the risk was 
attenuated from the unadjusted result.  
 
Figure 5.6: The effect of socio-economic status on the risk of instrumental birth for primiparous 
women 
 
*p<0.05, **p<0.001 
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Figure 5.7: The effect of socio-economic status on the risk of planned caesarean section for 
primiparous women 
 
*p<0.05 
 
Figure 5.8: The effect of socio-economic status on the risk of emergency caesarean section for 
primiparous women 
 
*p<0.05, **p<0.001 
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Among multiparous mothers the effect of socio-economic status on mode of birth was not as 
prominent in either the unadjusted analyses or the analyses adjusted for age (see Table A5.4). 
Nevertheless, planned caesarean sections were less likely for women of low social class and 
educational attainment (compared to women from high social class households and with high levels 
of education, see Figure 5.10). In addition, women with no qualifications were at a reduced risk of 
an instrumental birth compared to women with degree level qualifications. In the unadjusted model 
there was no effect of socio-economic status on emergency caesarean sections.  
 
When adjusted for age, socio-economic status was no longer associated with the risk of 
instrumental birth. Unlike for primiparous women, lower social class remained significantly 
associated with lower risk of planned caesarean section. Although socio-economic status had not 
been a significant predictor of emergency caesarean section in the unadjusted model, when adjusted 
for age, mothers from lower social class backgrounds were at an increased risk compared to 
mothers from the highest social classes (see Figure 5.11).  
 
Figure 5.9: The effect of socio-economic status on the risk of instrumental birth for multiparous 
women 
 
*p<0.05 
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Figure 5.10: The effect of socio-economic status on the risk of planned caesarean section for 
multiparous women 
 
*p<0.05, **p<0.001 
 
Figure 5.11: The effect of socio-economic status on the risk of emergency caesarean section for 
multiparous women 
 
*p<0.05 
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5.3.4 Discussion 
Few UK studies have examined the effect of socio-economic status on mode of birth. The few 
studies available seem to indicate that women from affluent areas are more likely to have a planned 
caesarean section, and that women from more deprived areas are more likely to have a caesarean 
section due to unforeseen circumstances (Alves and Sheikh, 2005, Barley et al., 2004, Redshaw et 
al., 2007).  
 
Many of the studies included in the literature review had adjusted for maternal factors, including 
age. Substantial literature has suggested a strong relationship between advancing maternal age and 
increased risk of operative births. In a Canadian study, Leeb and colleagues (2005) adjusted for age 
only, and found that in crude analyses, caesarean section rates were lowest in the most deprived 
neighbourhoods; however, when maternal age was adjusted for, this finding reversed, with the most 
deprived neighbourhoods having the highest rates of caesarean section.  
 
The findings from the MCS stress the importance of adjustment for maternal age when 
investigating the relationship between socio-economic status and mode of birth. Overall, 
adjustment for age had a similar impact to that shown in the study by Leeb and colleagues (2005). 
In the unadjusted models it appeared that lower socio-economic status was associated with a 
decreased risk of operative birth; however maternal age explained much of this variation, and 
adjustment for age in some cases, reversed the unadjusted findings, with women in lower socio-
economic groups actually at an increased risk of operative birth.  
 
iii) Is smoking in pregnancy a risk factor for mode of birth, or is 
it simply a marker of maternal social disadvantage? 
 
5.3.5 Background 
Three studies identified in the literature review examined the relationship between smoking in 
pregnancy and mode of birth; two Swedish and one English. The first large Swedish study using 
data from 1992-1993, including around 92,000 women, found no association between smoking and 
mode of birth after adjustment for age, education, mother‟s country of birth, BMI and type of 
hospital (Cnattingius et al., 1998). The second study was conducted by one of the authors of the 
earlier paper, Sven Cnattingius. Similar data were utilised but from 1992-1997 including over 
400,000 women (Cnattingius and Lambe, 2002). A slight increased risk of caesarean section was 
found for women who smoked between 1 and 9 cigarettes per day after adjustment for very similar 
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covariates. The final study was conducted using the English ALSPAC cohort which included 
adjustment for social class and home ownership in addition to a range of other maternal factors 
(Patel et al., 2005). No association between smoking and mode of birth was identified.   
 
In the UK, smoking is more prevalent among people from disadvantaged backgrounds. Graham 
and colleagues (2006) conducted a review of literature and an analysis of a British survey of 
women. Smoking status including uptake, persistence, consumption and cessation were influenced 
by disadvantage. Particularly, women who left school or began motherhood at an early age were 
more likely to smoke (Graham et al., 2006). More recently Graham and colleagues conducted 
analyses within the MCS regarding socio-economic status influences on smoking during 
pregnancy. Mothers from more disadvantaged backgrounds as measured by childhood social class, 
current social class, age of leaving education and household income were less likely to quit 
smoking during pregnancy than their more advantaged counterparts (Graham et al., 2010).    
 
Analyses were conducted to investigate if smoking during pregnancy was independently related to 
mode of birth in the MCS, or whether it was reflective of socio-economic disadvantage and 
therefore eliminated by adjustment for socio-economic factors.  
 
5.3.6 Results  
Table A5.7 shows the results from three multinomial logistic models. Model A shows the 
unadjusted relative risk ratios for smoking in pregnancy on mode of birth, Model B includes 
adjustment for maternal age and socio-economic factors and Model C additionally adjusts for birth 
weight.   
 
In Chapter 4, unadjusted rates of unassisted vaginal birth increased with increasing smoking in 
pregnancy.  
 
Figure 5.12 displays the mean maternal age for women according to their smoking during 
pregnancy. Primiparous women who had never smoked were on average 28 years old and age 
decreased with increasing smoking with mothers who smoked heavily during pregnancy around 
five years younger on average. Multiparous women who smoked during pregnancy were also 
younger on average than women who had never smoked, although by a smaller magnitude (around 
28 for women who smoked and 31 for women who had never smoked).  
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Figure 5.12: Weighted mean maternal age according to smoking status during pregnancy 
 
 
Figures 5.13 and 5.14 show the strong relationship between socio-economic status and smoking 
during pregnancy, with rates of pregnancy smoking increasing with increasing disadvantage. 
Smoking was very common for women of low educational level or social class. In fact, around 
40% of primiparous women with no educational qualifications or in the lowest social class smoked 
during pregnancy.  
 
Figure 5.13: Educational level of women according to their smoking during pregnancy 
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Figure 5.14: Social class of women according to their smoking during pregnancy 
 
 
Women who smoked during pregnancy had infants who were lighter on average than mothers who 
had never smoked or had quit smoking due to pregnancy, with mothers who smoked heavily during 
pregnancy having the lightest infants (see Figure 5.15). An unadjusted regression revealed that the 
reduction in birth weight was statistically significant for both primiparous and multiparous women 
(data not shown).  
 
Figure 5.15: Weighted mean birth weight according to smoking status during pregnancy 
 
 
0
10
20
30
40
50
60
70
80
90
100
H
ig
h
er
 m
an
 a
n
d
 p
ro
f 
L
o
w
er
 m
an
 a
n
d
 p
ro
f 
In
te
rm
ed
ia
te
 
S
m
al
l 
em
p
 a
n
d
 s
el
f-
em
p
L
o
w
er
 s
u
p
 a
n
d
 t
ec
h
S
em
i-
ro
u
ti
n
e 
R
o
u
ti
n
e
U
n
cl
as
si
fi
ed
H
ig
h
er
 m
an
 a
n
d
 p
ro
f 
L
o
w
er
 m
an
 a
n
d
 p
ro
f 
In
te
rm
ed
ia
te
 
S
m
al
l 
em
p
 a
n
d
 s
el
f-
em
p
L
o
w
er
 s
u
p
 a
n
d
 t
ec
h
S
em
i-
ro
u
ti
n
e 
R
o
u
ti
n
e
U
n
cl
as
si
fi
ed
Primiparous Multiparous
W
ei
g
h
te
d
 p
er
ce
n
ta
g
e 
o
f 
b
ir
th
s
Social class
Heavy
Light 
Quit
Never
3
3.1
3.2
3.3
3.4
3.5
3.6
Never Quit Light Heavy
B
ir
th
 w
ei
g
h
t 
(k
g
)
Smoking during pregnancy
Primiparous
Multiparous
Chapter 5: The MCS: Age, socio-economic status and mode of birth 
 
121 
 
Women who smoked during pregnancy in the MCS were on average younger, of lower socio-
economic status and gave birth to lower birth weight infants than women who had never smoked. 
Age, socio-economic status and birth weight are therefore likely confounders of the relationship 
between smoking during pregnancy and mode of birth.  
 
Among primiparous mothers, in unadjusted analyses, compared to mothers who had never smoked, 
mothers who smoked heavily during pregnancy were less likely to have an instrumental birth 
(RRR=0.54, p<0.001). Mothers who quit smoking for the pregnancy were less likely to have a 
planned caesarean section than mothers who had never smoked (RRR=0.63, p<0.05), and there was 
also a decreased risk of planned caesarean section for mothers who smoked lightly during 
pregnancy, but of borderline significance (RRR=0.69 p=0.06). Finally, compared to women who 
had never smoked, increased smoking during pregnancy decreased the likelihood of emergency 
caesarean section (see Figure 5.16). After adjustment for maternal age and socio-economic status 
smoking status during pregnancy was no longer significantly related to mode of birth. Additional 
adjustment for birth weight made little difference to the model.   
 
Figure 5.16: The effect of smoking in pregnancy on the risk of emergency caesarean section for 
primiparous women 
 
*p<0.05 
 
Among multiparous mothers, light and heavy smokers were at a reduced risk of planned caesarean 
section compared to mothers who had never smoked in unadjusted analyses (RRR=0.74, p<0.05 for 
light and RRR=0.72, p<0.05 for heavy smoking). When the model was adjusted for age and socio-
economic status however (Model B), smoking status was no longer related to mode of birth. 
Further adjustment for birth weight in Model C made no difference to the result.  
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5.3.7 Discussion 
As discussed by Graham and colleagues (2010), women of low socio-economic status were less 
likely to quit smoking during pregnancy in the MCS. These analyses demonstrate the strong 
gradient of increasing pregnancy smoking with increasing disadvantage, as well as with decreasing 
maternal age.  
 
Although smoking during pregnancy appeared to reduce the risk of operative birth in unadjusted 
analyses, adjustment for maternal age and socio-economic status eliminated the effect. This result 
suggests that, as hypothesised, smoking during pregnancy was a marker for social disadvantage. 
Additional adjustment for birth weight had little or no extra effect on risk, suggesting that birth 
weight did not further explain the relationship between smoking and mode of birth. Moreover, this 
may reflect an increased prevalence of low birth weight among the disadvantaged women, adjusted 
for by including socio-economic status in the model.  
 
iv) Does paternal age have an effect on mode of birth in the UK, 
after adjustment for maternal age and socio-economic 
factors? 
5.3.8 Background  
Cultural and social changes over recent decades have led to an increase in parenting at older ages. 
Much research has detailed the impact of advanced maternal age on childbearing women, including 
the effect on mode of birth. However, more recently there has been increased interest in the effect 
of advanced paternal age, for example examining the effect of advanced paternal age on 
reproductive health (Pasqualotto et al., 2008) and infant outcomes (Saha et al., 2009). One study 
has also examined the link between paternal age and mode of birth. Tang and colleagues examined 
over 300,000 births that occurred in Taiwan between 1999 and 2001 (Tang et al., 2006). Older 
paternal age was significantly related to increased rates of caesarean section after adjustment for 
maternal age, maternal and paternal education and mother‟s marital status, amongst other infant 
and obstetric factors. The results were stratified by maternal age group. Among mothers aged 20-29 
(the youngest age group), compared to those with partners aged 20-29, mothers with partners aged 
30-34, 34-39 and over 40 were 1.12, 1.18 and 1.34 times more likely to have a caesarean section, 
respectively. For mothers in older age groups (30-34 and 35 and older) the risk of caesarean section 
was higher, as expected, but within each maternal age bracket the risk increased with paternal age 
(Tang et al., 2006). 
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As only one previous study has identified a link between paternal age and mode of birth, over and 
above the effects of maternal age and socio-economic background in a Taiwanese sample, the 
effect of paternal age on mode of birth were explored in the UK context using the MCS. 
 
5.3.9 Results 
Table A5.8 presents the results of multinomial logistic regression models for primiparous and 
multiparous women exploring the effect of paternal age on mode of birth, adjusted for maternal 
age. 
 
As discussed in Chapter 4, operative births increased with partner‟s age at birth. As maternal age is 
significantly associated with mode of birth, and partner‟s age is likely to be significantly correlated 
with mother‟s age, paternal age was examined, stratified by maternal age. 
  
Figure 5.17 shows the age of partners by the age of mothers (partners age is given in 10-year 
categories for ease of interpretation). As predicted, the majority of mothers were in a relationship 
with a partner of a similar age. As only around 6% of partners aged 19 or younger were in a 
relationship with a woman aged older than 24, this group was excluded for the purpose of the 
analysis. Equally mothers aged 19 or younger were excluded from the analysis as only 10% were in 
a relationship with a partner aged 30 or older, and mothers aged 40 and older were also excluded as 
there were few mothers in the category.  
 
Figure 5.17: Paternal age by mother‟s age 
 
 
When paternal age was adjusted for maternal age, the effect of paternal age on mode of birth for 
both primiparous and multiparous mothers disappeared (see Table A5.8). 
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5.3.10 Summary  
A Taiwanese study reported that paternal age was independently associated with mode of birth, 
after adjustment for maternal age and socio-economic background, among other factors (Tang et 
al., 2006). However, in the MCS, paternal age is not independently related to mode of birth. 
 
5.4 Summary 
 
 
What is already known on this subject? 
 Previous literature has shown an increased risk of operative births for mothers with 
increasing maternal age. Some evidence suggests that biological reasons may explain 
the association between maternal age and mode of birth. 
 Few UK-based studies have examined the link between socio-economic status and 
mode of birth. No UK studies have included instrumental births. 
 Few studies have observed the effect of smoking during pregnancy on mode of birth; 
one large Swedish study had found an increased of caesarean section for women who 
smoked. 
 One study from Taiwan showed an increased risk of caesarean section with increased 
paternal age, independent of the effects of maternal age and socio-economic status. 
 
What does this study add? 
 In agreement with previous literature, the incidence of labour complications increased 
for mothers with increasing maternal age which may add further support to the 
biological theory. However, when adjusted for, these labour factors did not explain 
the relationship between maternal age and mode of birth.  
 Socio-economic status was measured through educational level and household social 
class which may more accurately measure social position. After adjustment for 
maternal age, women of lower socio-economic status were generally at a higher risk 
of operative birth. 
 Smoking during pregnancy was a marker for social disadvantage and as such was not 
independently related to mode of birth when maternal age and socio-economic status 
were controlled for. 
 Paternal age was not independently related to mode of birth in this large UK sample, 
with any variation in mode of birth by paternal age explained by maternal age. 
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CHAPTER 6:  The Millennium Cohort Study: 
Ethnicity and mode of birth 
6.1 Background 
Few studies have examined the effect of ethnicity on mode of birth, and this is particularly true in 
the UK, where only five studies were identified (Bragg et al., 2010, Ibison, 2005, Paranjothy et al., 
2005, Patel et al., 2005, Richardson and Mmata, 2007). Overall from the current literature, non-
White women, and particularly Black women, appear to be at an increased risk of emergency 
caesarean section. The results for elective caesarean section and instrumental births are less clear, 
but it seems that non-White women may be at a reduced risk of elective caesarean section and that 
the risk of instrumental birth was higher for women of some minority groups, and lower for others, 
compared to White women. 
 
The six category census classification (White, Mixed, Indian, Pakistani and Bangladeshi, Black and 
Other ethnic group) was used for MCS analyses. A more detailed 11 category census classification 
is available in the MCS; however, the smaller groups would under-power some analyses. Figure 
6.1 shows how the 11 groups are combined in order to create the six categories.  
 
Figure 6.1: Categorisation of ethnicity in the MCS: 6 and 11 category census classification 
11 category   6 category    
White 
(n=15,282) 
 White 
(n=15,282) 
  
Mixed 
(n=188) 
 Mixed 
(n=188) 
  
Indian 
(n=472) 
 Indian 
(n=472) 
  
Pakistani 
(n=885) 
  
Pakistani and Bangladeshi 
(n=1,254) 
 Pakistani 
(71%) 
Bangladeshi 
(n=369) 
  Bangladeshi 
(29%) 
Black Caribbean 
(n=260) 
  
 
Black  
(n=665) 
 Black Caribbean 
(39%) 
Black African 
(n=369) 
  Black African 
(55%) 
Other Black 
(n=36) 
  Other Black 
(6%) 
Chinese 
(n=48) 
  
 
Other  
(n=345) 
 Chinese 
(14%) 
Other Asian 
(n=150) 
  Other Asian 
(44%) 
Other ethnic group 
(n=147) 
  Other ethnic group 
(42%) 
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As outlined in Chapter 3 (Methods), women of „other‟ ethnic origin were excluded for the purposes 
of this study due to the heterogeneous nature of the group. Figure 6.2 shows the unadjusted rates of 
mode of birth for mothers of different ethnic backgrounds, stratified by parity. Bars highlighted in 
bold indicate a significant difference in mode of birth compared to White women (see Table A6.3). 
Among primiparous women, Black women were more likely to have an emergency caesarean 
section compared to White women, but women of Mixed ethnicity and Pakistani/Bangladeshi 
ethnicity were comparatively less likely. Primiparous women of Pakistani/Bangladeshi and Black 
ethnicity were significantly less likely to have an instrumental vaginal birth than White women. 
Black multiparous women were around twice as likely to have an emergency caesarean section 
compared to White women. Ethnicity was not related to planned caesarean section rates.  
 
Figure 6.2: Mode of birth by ethnicity and parity 
 
*Bars with a bold outline indicate a significantly different risk to the risk for White mothers in unadjusted 
multinomial logistic regression analyses (see Table A6.3) 
 
The reason for the link between ethnicity and mode of birth is likely to be multifactorial. As 
discussed in Chapter 2, the health of the UK‟s ethnic minority groups is often poorer than for White 
women. Ethnic inequalities in health may be due to a combination of factors, including differences 
in; culture and lifestyle, socio-economic status, environment, genetic and generational factors, 
access to healthcare and the following of health advice (Bhopal, 2009).  
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This chapter will investigate the social position of women from minority ethnic groups in the MCS, 
and will then go on to address research questions which arose from a review of the literature: 
i. Is the effect of maternal age on mode of birth modified by ethnicity, in accordance with the 
„weathering hypothesis‟? 
ii. Is the effect of maternal height on mode of birth modified by ethnicity? 
iii. Is the link between ethnicity and mode of birth explained by women‟s health during 
pregnancy or complications in labour? 
 
6.2 Social position 
6.2.1 Background 
James Nazroo has explored the health of Britain‟s ethnic minority groups (Nazroo, 1997, Nazroo, 
2003). On most health indicators, minority groups in the UK have poorer outcomes than the White 
majority. However, ethnic minority groups are not universally disadvantaged in terms of health or 
socio-economic position. In terms of health, Chinese, African Asians and Indians are most similar 
to Whites, whereas Caribbeans, Pakistanis and Bangladeshis experience much poorer health. When 
examining socio-economic position, a very similar pattern emerges, with Chinese and African 
Asians being most similar to Whites in terms of socio-economic status, closely followed by 
Indians. Caribbeans and Pakistanis however, are typically more deprived, and Bangladeshis are the 
most deprived ethnic group (Nazroo, 1997).  
 
6.2.2 Results  
Figure 6.3 shows the proportion of women in the MCS who came from households where the 
highest occupation was semi-routine or routine (the two lowest social class bands according to the 
NS-SEC). In accordance with Nazroo‟s findings, Indian women were similar to White women in 
terms of „social class‟, with around 21% of low social class, and Pakistani and Bangladeshi women 
were the group with the highest proportion low social class, with almost 37% in the lowest social 
class bands.  
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Figure 6.3: Low social class by ethnic group 
 
 
Figure 6.4 shows the educational level of women according to their ethnic group. For the purposes 
of the graph, mothers with a low level of education (NVQ level 1 - equivalent to GCSE grades D-
G) and those who reported having no education were combined. Because the focus here is on 
markers of disadvantage NVQ level 2 (equivalent to GCSE grades A-C) through to level 5 
(postgraduate degree level), were also combined.  
 
Pakistani/Bangladeshi mothers had by far the highest rate of low or no education. In fact, the 47% 
of Pakistani/Bangladeshi women in this group comprised 40% with no education and 7% with 
NVQ level 1 equivalent education. White and Indian mothers had the smallest proportion of 
women with low levels of education women, with a similar rate of around 20%. For Indian 
mothers, around 10% had an overseas qualification.  
 
Figure 6.4: Educational level by ethnic group 
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Figure 6.5 shows the proportion of women from non-English speaking households according to 
ethnic group. Around a quarter of Pakistani/Bangladeshi mothers were from non-English speaking 
households, compared to around 12% of Indian women, 9% of Black women and 5% of Mixed 
ethnicity women. 
 
Figure 6.5: Mothers from non-English speaking households by ethnic group 
 
 
Migration status was assessed through interview in Wave 2 of the MCS, when the child was around 
3 years old. Due to attrition, information in Wave 2 is not available for all mothers who were 
interviewed at nine months (Wave 1). If women had been born outside the UK they were asked 
what year they became a UK resident. Migration was categorised as born in the UK, lived in the 
UK for more than five years, or for less than five years. A five year cut-off was chosen as a 
reflection of possible acculturation. Figure 6.6 shows the proportion of foreign-born women 
according to their ethnic background for the 14,518 women with data on migration from Wave 2 in 
this sample. Over 95% of White women were UK-born. Only a third of the Pakistani/Bangladeshi 
women had been born in the UK, and the same was true for around half of Black and Indian 
mothers.  
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Figure 6.6: Migration status by ethnic group 
 
 
6.2.3 Discussion 
As discussed by Nazroo (Nazroo, 1997, Nazroo, 2003), despite the poorer health of most ethnic 
minority groups in the UK, minority groups are not universally disadvantaged in terms of health 
and socio-economic status. In agreement with Nazroo‟s findings, Indian women in the MCS were 
similar in terms of social class and education to White women. The Pakistani/Bangladeshi women 
in the MCS were by far the most disadvantaged. Thirty-eight percent of Pakistani/Bangladeshi 
women were from a household in the lowest two social class bands, and 40% had no educational 
qualifications. 
 
In addition to educational level and social class, language and migration status were investigated in 
the MCS as markers of social position. Migration causes a great deal of social disruption and stress, 
and the relative economic position of a person is likely to be different in their new country (Nazroo, 
1997). In addition, being non-English speaking is likely to hamper socio-economic gains in the 
UK, and is also likely to cause difficulties accessing health care, as translation services (e.g. the use 
of interpreters) in the NHS are not yet widespread (Bhopal, 2007). 
 
Over 25% of Pakistani/Bangladeshi women were from non-English speaking households and 
around 67% were non-UK born, adding to the overall picture of potential disadvantage for this 
group.  
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6.3 Is the effect of maternal age on mode of birth modified by ethnicity? 
6.3.1 Background 
The “weathering hypothesis”, proposed by Arline Geronimus, suggests that the impact of maternal 
age on infant birth outcomes is affected by social inequality, represented by maternal ethnicity. 
Low birth weight is among numerous adverse outcomes which have been associated with teenage 
childbearing (Lawlor and Shaw, 2002). Geronimus studied rates of low birth weight in Michigan, 
USA in 1989 by maternal age and race/ethnicity. Among White mothers, low birth weight rates 
were highest for teenage mothers and mothers in their thirties, and lowest for mothers who gave 
birth in their twenties. For Black mothers however, the risk of having a low birth weight infant was 
lowest for teenage mothers, and increased with age (Geronimus, 1996).  
 
Figure 6.7 shows the rates of low birth weight from Geronimus‟ study (the numbers given below 
the x axis are the rates of low birth weight from the study).  
 
Figure 6.7: Rates of low birth weight by maternal age (adapted from Geronimus, 1996) 
 
 
Geronimus suggests that the difference in the relationship between maternal age and infant 
outcomes by ethnicity is due to an accumulation of the effects of disadvantage and stress for Black 
mothers, resulting in a more rapid deterioration of health with age.  
 
Numerous studies have investigated the weathering hypothesis, assessing health indicators such as 
birth weight (Buescher and Mittal, 2006, Rauh et al., 2001), preterm birth, (Ananth et al., 2001, 
Holzman et al., 2009), infant mortality (Buescher and Mittal, 2006, Wildsmith, 2002), post-
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reproductive mortality (Spence and Eberstein, 2009) and allostatic load (physiological stress 
indicators) (Geronimus et al., 2006), supporting the suggestion of a different relationship between 
maternal age and reproductive health by ethnic background.  
 
Main and colleagues have examined the relationship between maternal age and emergency 
caesarean section rates by ethnic background in a sample of over 8,000 primiparous women in 
America (Main et al., 2000). Asian American women had a two-fold increased risk of emergency 
caesarean section compared to Caucasian women. When the effect of maternal age on emergency 
caesarean section was stratified by ethnicity, emergency caesarean section rates were actually 
slightly lower for young Asian women than for Caucasian until the late twenties (see Figure 6.8). 
However, after age 30 the effect of age on emergency caesarean section rates for Asian American 
groups was much more pronounced.  
 
Figure 6.8: The effect of maternal age on emergency caesarean section rates for White and Asian 
women in an American sample* 
 
* Rates adapted from a graph presented in Main et al. (2000) 
 
The weathering studies discussed above were conducted in America, with the majority comparing 
Black and White women. Due to the over-sampling of minority ethnic groups in the MCS it is 
possible to test the hypothesis that the effect of maternal age on mode of birth differs by ethnic 
background in the UK context. 
 
6.3.2 Results 
Table A6.3 gives the frequencies and weighted percentages of mode of birth by ethnic groups, 
along with the unadjusted relative risk ratios for the effect of ethnicity on mode of birth from 
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multinomial logistic regression models. Models for primiparous and multiparous mothers are 
presented. Ethnicities for which there was a significant difference compared to White mothers are 
highlighted. Table A6.4 shows the frequencies and weighted percentages of mode of birth for 
maternal age groups, stratified by ethnicity and parity.  
 
Table A6.4 illustrates problems with small numbers of women in some groups after stratification. 
In particular, for some minority ethnic groups there were low intervention rates, or no mothers gave 
birth at the extremes of age.  
 
Numbers were adequate to assess the effect of maternal age on emergency caesarean section rates 
for primiparous and multiparous Black mothers compared to White.  
 
Figures 6.9 and 6.10 show the effect of maternal age on emergency caesarean sections for White 
and Black mothers. Because small numbers of women gave birth over the age of 40, the oldest age 
group was re-coded to 35 and older. The numbers given under the x axis in both graphs are the 
adjusted rates of emergency caesarean section. 
 
The effect of age on emergency caesarean section rates does appear to differ by ethnic background. 
For both the primiparous and the multiparous White women, a linear effect of older age on 
emergency caesarean section rates is apparent, with similar increases in risk for each age category; 
around 4% for each 5 year increase in age for primiparous women and a less pronounced increase 
of around 1 or 2% per 5 years for multiparous White women. 
 
Eighteen percent of primiparous teenage Black mothers had an emergency caesarean section, 
almost twice the rate for the youngest White women (9.3%) (see Figure 6.9). The rate increased 
through the early twenties, decreased in the late twenties and then rose steeply after age 30, with 
the rate more than doubling to over 40% for Black women in their early thirties, and to greater than 
50% after the age of 35. Among multiparous Black women, there were only 6 births (which were 
all unassisted vaginal births) before age 20. Between the early and later twenties, as for 
primiparous Black mothers, there was no increase in emergency caesarean section rates (see Figure 
6.10). After age 30, as with primiparous Black women, the rate more than doubled, although unlike 
primiparous Black women, rates of emergency caesarean section were slightly lower for the oldest 
mothers aged over 35. 
 
Due to the small numbers of Black women within each age group (see Table A6.4) confidence 
intervals are displayed in Figures 6.9 and 6.10 to show the uncertainty around the emergency 
caesarean section rates. For both primiparous and multiparous groups, until the late twenties, White 
and Black women were not significantly different in terms of emergency caesarean section rates 
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within age groups. However, Black women aged 30-34 and 35 and over were significantly more 
likely to have an emergency caesarean section than their White counterparts of the same age. 
 
Figure 6.9: The effect of maternal age on emergency caesarean section rates for primiparous White 
and Black women 
 
Test for trend = 0.46, p<0.001 for White and 0.54 for Black women (values too small to calculate p-value). 
For White women confidence intervals may not show for all age groups due to the larger sample sizes. 
 
Figure 6.10: The effect of maternal age on emergency caesarean section rates for multiparous 
White and Black women 
 
Test for trend = 0.23, p<0.001 for White and 0.49 for Black women (values too small to calculate p-value). 
For White women confidence intervals may not show for all age groups due to the larger sample sizes. 
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6.3.3 Discussion 
Many studies have shown increases in operative birth rates with increasing maternal age. However, 
the majority of previous studies have been dominated by White populations, and only one prior 
study examined the effect of age on mode of birth by ethnic background. Main and colleagues 
found a more pronounced effect of maternal age on emergency caesarean section rates for Asian 
American women, with a much steeper rise in rates with age after age 30, compared to the more 
gradual increases observed for White women (Main et al., 2000). 
 
To test whether the impact of maternal age on operative birth rates was dependent on ethnic 
background in a UK setting, comparisons were made within ethnic groups which had shown 
significantly different rates of operative births, compared to White mothers. Unfortunately, 
although in the MCS overall there are fairly large numbers of ethnic minority groups, the analyses 
involved stratification by ethnicity, mode of birth, parity and age, which produced small numbers 
within some strata. However, the impact of maternal age on emergency caesarean section rates 
could be compared for White and Black women. 
 
In the comparisons shown in Figures 6.9 and 6.10, each included around 1,200 White women 
whereas there were only around 60 Black women (see Table A6.3). Smaller numbers within the 
groups could explain why a less linear effect on emergency caesarean section rates was observed 
for Black women. However, the confidence intervals confirm a significantly higher rate of 
emergency caesarean section for Black women aged 30 and over compared to White women of the 
same age. In addition, a similar pattern was observed for primiparous and multiparous 
comparisons.  
 
These results could suggest a greater deterioration of maternal health in the older childbearing 
years for UK Black women compared to White women. However, unlike low birth weight and 
other health outcomes which have been examined in terms of „weathering‟, reasons for operative 
birth are multiple and complex, and are not purely a result of physiology and health.  
 
6.4 Is the effect of maternal height on mode of birth modified by 
ethnicity? 
6.4.1 Background 
Five studies were identified in the literature review which examined maternal height in relation to 
mode of birth, with all five finding an increased risk of operative birth for mothers of shorter 
stature (Cnattingius et al., 1998, Gareen et al., 2003, Mahmood et al., 1988, McGuinness and 
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Trivedi, 1999, Read et al., 1994). Maternal height has been linked to pelvic size, with mothers of 
shorter stature having smaller pelvises and therefore being less likely to have a unassisted vaginal 
birth due to cephalopelvic disproportion (Dujardin et al., 1996, Mahmood et al., 1988). However, 
infant birth weight has been found to reduce with decreasing maternal height (Mahmood et al., 
1988), and previous literature has shown an decreased risk of operative births for mothers with 
lighter birth weight infants (see Chapter 2). 
 
Ethnic background may also be an important consideration when examining the link between 
maternal height and infant birth weight. Women from different ethnic backgrounds have been 
reported to have varying birth weights. A recent study has examined the reasons for the variation in 
birth weight among mothers of a range of ethnic backgrounds in the Millennium Cohort Study 
(Kelly et al., 2009). Indian, Pakistani and Bangladeshi infants were around 280-350g lighter than 
White infants. Black Caribbean and Black African infants were also lighter than White infants, 
although to a lesser extent. Socio-economic, maternal and infant factors were important in 
determining birth weight variance, although there were differences in the extent to which these 
factors were explanatory across ethnicities (Kelly et al., 2009). Pickett and colleagues examined 
whether maternal height was an independent predictor of infant birth weight among women who 
gave birth in a San Francisco hospital (Pickett et al., 2000b). Although maternal height was a 
significant predictor of birth weight in White, Black and Asian mothers, height was not 
significantly related to birth weight among Hispanic mothers.  
 
6.4.2 Results 
Table A6.5 presents the results of multinomial logistic regression models for the effect of height on 
mode of birth for both primiparous and multiparous women, with an unadjusted model, and a 
model adjusted for birth weight. Tables A6.6 and A6.7 present similar models, but for White and 
non-White women, respectively.  
 
As discussed in Chapter 4, unadjusted rates of caesarean section increased with decreasing 
maternal height in the MCS. In addition, women who gave birth to both low and high birth weight 
infants had a higher rate of emergency caesarean section than women who had a „normal‟ weight 
infant. Table 6.1 shows the mean birth weight for babies born to mothers of different heights, by 
parity. Birth weight increased with increasing maternal height, with a difference of around 400g 
between mothers in the shortest and the tallest categories. In a linear regression model a difference 
in height of 1cm corresponded to a predicted difference in birth weight of 14-18 grams (coefficient 
0.016, 95% CI=0.014-0.018).  
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Table 6.1: Mean birth weight by maternal height and parity 
Height Mean birth weight in kg (95% CI)* 
 Primiparous Multiparous  
 
<154 
154-159 
160-165 
166-171 
>172 
 
3.07 (3.02-3.13) 
3.16 (3.12-3.20) 
3.31 (3.28-3.33) 
3.40 (3.37-3.43) 
3.46 (3.42-3.51) 
 
3.19 (3.13-3.24) 
3.29 (3.26-3.32) 
3.42 (3.40-3.44) 
3.53 (3.51-3.56) 
3.59 (3.55-3.62) 
*Mean estimations survey weighted. 
 
6.4.2.1 The effect of height on mode of birth (all mothers) 
The effect of maternal height on emergency caesarean section rates for first-time mothers was 
strongest, with a gradient of increasing risk of emergency caesarean section with decreasing height 
(see Table A6.5 and Figure 6.11). Planned caesarean sections and instrumental births did not differ 
significantly by maternal height.  
 
For multiparous women the effect of height on mode of birth was less apparent; nevertheless, short 
women were at an increased risk of a planned caesarean section compared to average height 
women, whereas tall women were at a decreased risk, and shorter women were also more likely to 
have an emergency caesarean section. (see Table A6.5 and Figure 6.12).  
 
Overall, adjustment for birth weight resulted in only slight changes in relative risk ratios compared 
to the unadjusted model.  
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Figure 6.11: The effect of maternal height (cm) on operative birth for primiparous women 
 
**p<0.001 *p<0.05 
Figure 6.12: The effect of maternal height (cm) on operative birth for multiparous women 
 
**p<0.001 *p<0.05 
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6.4.2.2 Maternal height by ethnic group 
Figure 6.13 shows the weighted height distribution for mothers of different ethnic backgrounds. 
Black mothers were tallest with over 18% in the tallest category (around 5ft 7 ) and less than 4% in 
the shortest category (around 5ft 1 ). Mothers of White and Mixed backgrounds were also 
relatively tall with around 15% in the tallest category and less than 6% in the shortest category. 
Pakistani or Bangladeshi mothers and Indian mothers were the shortest overall, with less than 5% 
in the tallest category and more than 16% in the shortest category.  
 
Weighted mean heights for mothers were as follows: Black (165.2cm); Mixed (164.5cm); White 
(164.3cm); Pakistani/Bangladeshi (159.9cm) and Indian (160.0cm).  
 
Figure 6.13: Maternal height by ethnicity for all mothers 
 
 
6.4.2.3 Birth weight by ethnic group 
Table 6.2 presents the mean birth weights for infants of mothers of different ethnic backgrounds, 
by parity. Compared to White mothers, mothers of all other minority ethnic backgrounds had 
infants who were lighter, on average. Pakistani/Bangladeshi and Indian infants were lightest on 
average, at around 340g lighter than infants born to White mothers.  
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Table 6.2: Mean birth weight by ethnicity and parity 
Ethnicity Mean birth weight in kg (95% CI)* 
 Primiparous Multiparous  
 
White 
Mixed 
Indian 
Pakistani/Bangladeshi 
Black/Black British 
 
3.34 (3.32-3.35) 
3.22 (3.07-3.38) 
3.00 (2.89-3.10) 
3.00 (2.90-3.06) 
3.18 (3.10-3.27) 
 
3.45 (3.44-3.47) 
3.37 (3.22-3.52) 
3.07 (2.96-3.19) 
3.20 (3.15-3.24) 
3.31 (3.25-3.37) 
*Mean estimations survey weighted. 
 
6.4.2.4 The effect of height on mode of birth (White vs. non-White mothers) 
Given the overall shorter stature and lower birth weight of infants born to minority ethnic mothers 
compared to White mothers, regression models were stratified by ethnicity. The ethnic groups as 
described in Figure 6.13 were too small to sufficiently power a model of the effect of maternal 
height on mode of birth, stratified by ethnicity. In order to power a regression analysis, all non-
White minority groups were combined to create a non-White group. The results from multinomial 
logistic regression analyses are shown in Table A6.6 for White women and Table A6.7 for non-
White women, including unadjusted models and models adjusted for birth weight.  
 
In multinomial models predicting mode of birth, maternal height was a statistically significant 
predictor of mode of birth among White women, particularly for emergency caesarean section (see 
Figures 6.14 and 6.15). The risks were similar to those observed in Table A6.5 for mothers of all 
ethnicities. Compared to average height primiparous White women, White women in the shortest 
category were around twice as likely to have an emergency caesarean section (RRR adjusted for 
birth weight = 2.12 for White mothers <154cm tall) and the risk of emergency caesarean decreased 
with increasing maternal height. Maternal height was also a significant predictor of mode of birth 
among White multiparous women, with the most significant effect for planned caesarean sections, 
most likely reflecting repeat caesarean sections.  
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Figure 6.14: The effect of maternal height (cm) on operative birth for primiparous White women 
 
**p<0.001 *p<0.05 
 
Figure 6.15: The effect of maternal height (cm) on operative birth for multiparous White women 
 
**p<0.001 *p<0.05 
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Among non-White women, maternal height did not have the same influence on mode of birth. The 
only association among non-White women was for shorter primiparous women who were more 
likely to have a planned caesarean section compared to the tallest non-White women, but this result 
was of borderline significance (unadjusted RRR=3.83, p=0.08 for non-White women 154-159cm 
tall and RRR=4.16, p=0.05 when adjusted for birth weight).  
 
Figure 6.16: The effect of maternal height (cm) on operative birth for primiparous non-White 
women 
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Figure 6.17: The effect of maternal height (cm) on operative birth for multiparous non-White 
women 
 
*p<0.05 
 
6.4.3 Discussion 
Previous studies have suggested that maternal height is an indicator of pelvic size, with mothers of 
shorter stature having smaller pelvises, which may make them less likely to have a unassisted 
vaginal delivery. The findings from my bivariate analyses indicated a strong relationship between 
shorter maternal height and increased rates of caesarean sections. 
 
Consistent with the findings of Mahmood and colleagues (Mahmood et al., 1988) mean birth 
weight increased with maternal height. Results from literature in Chapter 2 and bivariate analyses 
in Chapter 4 indicated an increased risk of operative birth for women having high birth weight 
infants. I investigated whether adjusting for birth weight would attenuate or eliminate the effect of 
maternal height on mode of birth.  
 
When comparing mean birth weights for height categories, mothers in the shortest category had a 
mean birth weight of only around 400 grams less than mothers in the tallest category. Mean birth 
weights for each height category were all within the normal range (between 2.5 and 4kg). In 
addition, adjustment for birth weight only slightly altered the relative risk ratios for mode of birth 
by maternal height in a multinomial logistic regression model. Reductions in infant birth weight 
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associated with decreased maternal height are therefore not large enough to influence the effect of 
height on mode of birth, which is likely caused by smaller pelvic dimensions for shorter mothers.  
 
Although some previous research has examined the effect of maternal height on mode of birth, 
none has examined whether the effect is modified by ethnic background. In order to sufficiently 
power the multinomial regression analyses, non-White mothers had to be combined. Given the 
variance in maternal height and infant birth weights among minority ethnic groups the combining 
of non-White mothers may have masked differential effects of height on mode of birth in certain 
ethnic groups. However, numbers of minority women were too small in this sample to detect these 
possible differences. Research including larger numbers in ethnic minority groups is needed in 
order to explore if there are differences in the predictive value of height on mode of birth among 
different ethnic minority groups in the UK. 
 
6.5 Health during pregnancy 
6.5.1 Background 
The health of some minority ethnic groups is generally poorer than for White women in the UK. 
The 2004 Health Survey for England focused on minority ethnic groups (Sproston and Mindell, 
2006). As well as poorer self-reported general health, specific problems such as obesity, diabetes 
and hypertension were significantly more prevalent for Black African, Black Caribbean, Pakistani 
and Bangladeshi women, compared to White women. In addition, Indian women were also more 
likely to report having diabetes. The health for Chinese and Irish women was not found to differ 
significantly to health of White women in the outcomes assessed. 
 
Issues such as obesity, diabetes and hypertension have been found to increase the risk of operative 
birth if present during pregnancy (see Chapter 2). Black African, Black Caribbean and Pakistani 
mothers have been found to be at a higher risk of severe maternal morbidities such as acute fatty 
liver and eclampsia compared to White women in a UK sample (Knight et al., 2009). 
 
In order to explore health during pregnancy, self-reported pre-pregnancy BMI and problems or 
illness during pregnancy were explored in the MCS sample. 
 
6.5.2 Results 
Tables A6.8 and A6.9 present the frequencies and weighted percentages of pre-pregnancy BMI and 
complications during pregnancy, according to women‟s ethnic background. P-values are given 
from chi-squared tests. Tables A6.10 and A6.11 present the results of multinomial logistic 
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regression models predicting mode of birth; pregnancy factors found to differ significantly in 
Tables A6.8 and A6.9 were added to models individually.  
 
6.5.2.1 Overweight 
Figure 6.18 shows for different ethnic groups, the proportion of women with a BMI classed as 
overweight according to their self-reported pre-pregnancy weight. The bars are ordered from the 
smallest proportion overweight to the largest (for primiparous women). Black women were in the 
highest proportion overweight with over 28% of primiparous Black women and over half of 
multiparous Black women overweight. In all ethnic groups multiparous women were in a higher 
proportion overweight. However, in some groups there was a more marked difference in the weight 
of primiparous and multiparous women; for example, more than double the number of multiparous 
Pakistani or Bangladeshi women were overweight compared to primiparae. These findings were 
due to a greater increase in BMI with age in some ethnic groups (data not shown). 
 
When adjusted for, BMI did not explain the variation in mode of birth by ethnicity for primiparous 
women (see Table A6.10). Among multiparous women BMI explained some of the excess risk of 
emergency caesarean section for Black women (unadjusted RRR=1.94 p<0.001; adjusted 
RRR=1.63 p<0.05, see Table A6.11). 
 
Figure 6.18: Percentage of women overweight prior to pregnancy according to ethnicity and parity 
 
 
6.5.2.2 Complications during pregnancy 
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treatment?” If the woman responded that she had had a complication, then she was asked about the 
nature of the illness or problem. Women could report more than one problem. Problems were 
coded as those that could complicate birth (e.g. bleeding in later pregnancy, pre-eclampsia, 
diabetes, symphysis pubis dysfunction, fetal distress, placenta praevia) and the remainder of 
complications were coded as „other‟ (e.g. vomiting, urinary infection, allergies, backache, early 
rupture of membranes) (see Appendix 3 for details of coding). According to the chi squared 
analyses, „other‟ complications during pregnancy differed significantly by ethnic group for both 
primiparous and multiparous women (see Figure 6.19), but „CS risk factors‟ did not differ 
significantly.  
 
Pakistani/Bangladeshi women were the least likely to report having a complication or illness during 
pregnancy that required medical attention. First-time Pakistani/Bangladeshi women had the lowest 
rate of „other problems‟ at 21%, whereas over 35% of Black mothers reported experiencing an 
„other‟ problem in pregnancy. Among multiparous women, White women were the most likely to 
report having an „other‟ problem, with a third reporting this type of complication in pregnancy. 
Complications during pregnancy did not explain variation in mode of birth by ethnic group (see 
Tables A6.10 and A6.11). 
 
Figure 6.19: „Other‟ problems during pregnancy by ethnic group 
 
 
6.5.3 Discussion 
In the 2004 Health Survey for England obesity rates were significantly higher for Black Caribbean, 
Black African and Pakistani women compared to White women (Sproston and Mindell, 2006). As 
discussed at the outset of this chapter, due to the small numbers of ethnic minority groups when 
needing to stratify analyses, some combined groups were used. Consequently Black Caribbean and 
Black African women are in the „Black‟ group and Bangladeshi women, who were not significantly 
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more obese in the Health Survey, were included with the Pakistani women. However, Pakistani 
women represent over 70% of the women in the „Pakistani/Bangladeshi‟ group. 
Self-reported pre-pregnancy weight was used to calculate BMI for women as a proxy for weight at 
birth. As women gain weight during pregnancy these figures are likely to be an underestimation of 
women‟s weight at birth.  
 
Primiparous and multiparous Black women were in a higher proportion overweight compared to all 
other ethnic groups. In addition, a high proportion of multiparous Pakistani/Bangladeshi women 
were overweight. BMI did not explain variation in mode of birth by ethnic group for primiparous 
women, but it did explain some of the excess risk of emergency caesarean section for multiparous 
Black women.  
 
Problems during pregnancy were found to differ significantly by ethnic group for primiparous 
women. In particular, first-time Pakistani/Bangladeshi women were the least likely to report having 
any problem during pregnancy. Given the very open nature of the question used in the MCS, asking 
about “any illness or other problems”, this result seems unusual. The literature from the UK 
indicates that Pakistani and Bangladeshi groups experience much poorer health than the White 
majority, and compared to most other ethnic groups (Nazroo, 1997, Nazroo, 2003, Sproston and 
Mindell, 2006).  
 
As the MCS question asked for problems which required „medical attention‟, the response may 
indicate differences in health-seeking behaviour in the Pakistani and Bangladeshi women, and may 
not accurately reflect their health in pregnancy. Qualitative research in the UK has identified 
discrepancies between the way the Bangladeshi women perceived their health, and their medical 
records (Katbamna, 2000). In Katbamna‟s study several Bangladeshi women who had received 
treatment for high blood pressure and anaemia reported having no illnesses and being healthy 
during pregnancy. Katbamna suggested two explanations for these findings; that Bangladeshi 
women may perceive their health as better than it is, or, more worryingly, that due to their low 
levels of English, health professionals had not been able to convey the health issues effectively to 
the women. These health-seeking behaviours will be discussed in greater detail in Chapter 9 with 
reference to antenatal care attendance. 
 
Despite significant differences in „other‟ pregnancy complications or illnesses between ethnic 
groups, these problems did not explain any variation in mode of birth by ethnic group. 
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6.6 Events during labour 
6.6.1 Background 
Scant literature has documented the outcomes during labour for women of different ethnic groups. 
However, there has been some suggestion that induction or augmentation rates differ between UK 
ethnic groups (Ibison, 2005, Parsons et al., 1993, Richardson and Mmata, 2007), and interviews 
with UK midwives suggest potential differences in the use of pain relief (Puthussery et al., 2008). 
In addition, the indication of fetal distress for caesarean section has been found to be higher for 
non-White women compared to White women in a large English sample (Ibison, 2005). Labour 
outcomes were explored in the MCS by ethnic group. 
 
6.6.2 Results 
The labour-related outcomes are displayed in Table A6.8 for primiparous women and Table A6.9 
for multiparous women by ethnic group. P-values are given from chi-squared tests. Tables A6.12 
and A6.13 present the results of multinomial logistic regression models with ethnicity predicting 
mode of birth; labour-related factors found to differ significantly in Tables A6.8 and A6.9 were 
added to models individually.  
 
6.6.2.1 Complications during labour 
In the MCS, women were asked “Were there any complications during [baby name] birth?” 
Women could give more than one response. Responses were re-coded into four main groups; no 
complications, fetal distress, malpresentation and „other‟ which included a range of maternal and 
progress of labour complications (see Appendix 3).  
 
Self-reported labour complications were found to differ significantly by ethnicity for both 
primiparous and multiparous women. Among primiparous women, Mixed ethnicity and White 
women experienced the highest rates of complications overall, with over half of the women in both 
groups reporting complications in pregnancy. Malpresentation differed significantly by ethnic 
group and was highest for White and for Black women (see Figure 6.20). Fetal distress was 
reported by around a quarter of White and Mixed ethnicity women, whereas around 11% of 
Pakistani or Bangladeshi women reported fetal distress in labour (see Figure 6.21).  
 
Overall, for multiparous women, complications were again highest for mothers of Mixed ethnicity, 
and low for mothers of Pakistani/Bangladeshi ethnicity. As for primiparous women, fetal distress 
was reported most often by White and Mixed ethnicity women. In addition, Indian women had low 
rates of fetal distress. „Other‟ complications were much higher for Mixed ethnicity women at 
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almost 18% compared to White women (10%, see Figure 6.22). Malpresentation did not differ 
significantly by ethnic group for multiparous women. 
 
Adjusting for malpresentation attenuated some of the associations between ethnic groups and 
emergency caesarean section, but by a small amount. In addition adjusting for malpresentation 
strengthened the association between Pakistani/Bangladeshi ethnicity and increased risk of planned 
caesarean section.  
 
Adjusting for fetal distress somewhat strengthened the association between Indian and Black 
ethnicity and increased risk of emergency caesarean section, but weakened the association between 
Pakistani/Bangladeshi ethnicity and a decreased risk of instrumental birth.  
 
Adjusting for „other‟ complications made little difference to relative risk ratios. 
 
Figure 6.20: Malpresentation among primiparous women by ethnic group 
 
 
Figure 6.21: Fetal distress by ethnic group  
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Figure 6.22: Other labour complications among multiparous women by ethnic group 
 
 
6.6.2.2 Induction of labour 
Induction of labour differed significantly by ethnic group for both primiparous and multiparous 
women (although for multiparous women the relationship was of borderline significance). Among 
primiparous women, Mixed ethnicity women had the highest rate of induction, with over 47% 
induced, whereas Indian mothers had the lowest induction rates, with less than a quarter induced 
(see Figure 6.23). Induction rates were generally lower for multiparous women, and differences in 
induction rates between ethnic groups were less apparent. Interestingly, multiparous Indian women 
had the highest induction rate (see Figure 6.24).  
 
Variation in gestational age has been identified for women of different ethnic groups, with Black 
and Asian women delivering earlier on average than White women (Parsons et al., 1993, Patel et 
al., 2003). As women who go post-term are much more likely to be induced, different gestational 
age could potentially explain differences in induction rates between ethnic groups.  
 
As shown in Figure 6.23, rates of induction were attenuated but very similar for primiparous 
women who gave birth at term, compared to all primiparous women, and the rates of induction also 
differed significantly between ethnic groups who gave birth at term (
2
 p<0.05). Among 
multiparous women, when examining differences in induction rates by ethnicity for women who 
gave birth at term only, the differences between the groups were no longer significant (
2
 p=0.20). 
However, induction did not explain variation in mode of birth by ethnic group (see Tables A6.12 
and A6.13). 
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Figure 6.23: Rates of induction for primiparous women by ethnic group 
 
 
Figure 6.24: Rates of induction for multiparous women by ethnic group 
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unplanned operative births for Pakistani/Bangladeshi women compared to White women (see Table 
A6.12). 
 
6.6.3 Discussion 
Complications during labour were found to differ significantly by ethnic group, with Mixed 
ethnicity mothers experiencing the highest rates of complications overall, whereas Pakistani and 
Bangladeshi mothers experienced the lowest. White mothers also experienced fairly high rates of 
fetal and maternal complications compared to other ethnic groups, and particularly first-time White 
mothers experienced almost as many complications as Mixed ethnicity mothers.  
 
The low rates of complications found for Pakistani/Bangladeshi mothers is an interesting finding. 
Although no other study was identified which assessed complications during labour, Ibison (2005) 
reported indications for caesarean section. Caesarean sections conducted for fetal distress were 
most common for both Pakistani and Bangladeshi women, compared to all other ethnic groups. 
Although indication for caesarean section is not available in the MCS, women were asked “were 
there any complications during [baby name] birth?” As the complications were self-reported this 
information is reliant on the mother being informed of difficulties in labour. Over a quarter of the 
Pakistani/Bangladeshi mothers were from non-English speaking households and over 67% were 
non-UK born. The low rates of complications in these women may be a marker of less effective 
communication between the health professionals and the Pakistani/Bangladeshi women. Interviews 
with 30 health professionals from eight English maternity units revealed that staff find it easier to 
provide care to UK-born women, due to fewer cultural and communication barriers compared to 
migrant women (Puthussery et al., 2008).  
 
Labour complications were added individually to regression models with ethnicity predicting mode 
of birth. Malpresentation attenuated some effect sizes by a small amount. Fetal distress 
strengthened the association between Indian and Black ethnicity and increased risk of emergency 
caesarean section. Pakistani/Bangladeshi women reported the lowest rates of fetal distress. 
Controlling for fetal distress accounted for some of the decreased risk of instrumental births for 
multiparous Pakistani/Bangladeshi women. The addition of „other‟ labour complications to a model 
did not explain any variation in mode of birth.   
 
Rates of labour induction varied significantly by ethnic group. Almost half of primiparous Mixed 
ethnicity mothers reported having an induced labour, nearly double the rate for 
Pakistani/Bangladeshi women who had the lowest rates. Previous research has suggested 
differential gestational age for infants born to mothers of different ethnic groups, which could 
explain variation in induction rates. In analyses including only women who gave birth at term, the 
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significant variation in induction rates by ethnic group remained for primiparous women, although 
it became non-significant for multiparous women. Induction did not explain variation in mode of 
birth.  
 
Length of labour was found to be significantly shorter for primiparous Pakistani/Bangladeshi 
women compared to White women. As previously discussed, the Pakistani/Bangladeshi women in 
the MCS comprise a high number of non-UK born women. Interviews with Bangladeshi women 
conducted by Katbamna (2000) revealed how many cultural childbirth traditions have remained 
with Bangladeshi women when they move to the UK. One tradition is that a woman will continue 
with her normal activities until it is almost time to give birth. Katbamna discovered that most of the 
women in her study arrived at the hospital in advanced stages of labour.  
 
When adjusted for, length of labour did not explain the reduced risk of unplanned operative birth 
for Pakistani/Bangladeshi women. However, length of labour was self-reported in the MCS and as 
such should be interpreted with caution as will be discussed further in Chapter 10.  
 
6.7 Conclusion 
MCS analyses revealed significant differences in the health during pregnancy and labour 
experiences of women by ethnic group. However, these differences did not explain the variation in 
mode of birth by ethnic group observed for these mothers.  
 
Information on pregnancy and labour-related outcomes in the MCS were based on self-report. The 
issues of using self-reported data have been touched on in this chapter, but will be discussed further 
in Chapters 10 and 11. 
 
Little research has documented the outcomes during pregnancy and labour for women of minority 
ethnic groups in the UK. Some qualitative literature has examined the childbearing experiences of 
minority ethnic women, as well as the experiences of midwives who care for them (Katbamna, 
2000, Puthussery et al., 2008). These studies may help us to understand some possible explanations 
for the results presented, such as shorter length of labour and the low rate of pregnancy and labour 
complications among Pakistani and Bangladeshi women. However, as previously noted and 
described in this chapter, ethnic groups in the UK are not homogeneous. The interpretation of the 
findings discussed here should therefore be treated with caution, especially as stereotyping can 
easily occur when research regarding minority ethnic groups is discussed.  
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6.8 Summary 
 
 
What is already known on this subject? 
 A variety of social and biological factors may contribute to ethnic inequalities in 
health. 
 Few UK studies have documented the relationship between ethnicity and mode of 
birth. The current literature suggests that non-White women may be at an increased 
risk of emergency caesarean section, but the effect on planned caesarean sections and 
instrumental births is unclear. 
 
What does this study add? 
 Ethnic background modifies the effect of maternal age and maternal height on mode 
of birth: 
o Although the effect of maternal age on emergency caesarean sections was 
linear for White women, for Black women, the effect of age was less 
important during early childbearing years and much stronger during the later 
childbearing years. 
o Although shorter maternal height increases the risk of operative birth for 
White women, for non-White women maternal height was not predictive of 
mode of birth. 
 Significant differences in the health of ethnic groups were identified. In particular, 
Black women and multiparous Pakistani/Bangladeshi women were in a high 
proportion overweight pre-pregnancy. In addition, the reported labour experiences of 
women differed significantly by ethnic group.  
 The addition of some pregnancy and labour factors to regression models explained 
only a small degree of variation in mode of birth by ethnicity. For example, BMI 
explained some of the excess risk of emergency caesarean section for multiparous 
black women.  
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CHAPTER 7:  The Millennium Cohort Study: Fetal 
sex and mode of birth 
 
7.1 Background 
Much research has shown health and developmental disadvantages for males which persist into 
later life. In particular, several outcomes have been found to be worse for newborn males including 
neonatal mortality, respiratory distress syndrome and acidaemia (low blood pH) (Ingemarsson, 
2003).  
 
Sex of the fetus has also been linked to events of labour and birth. Several studies identified in the 
literature review assessed the impact of fetal sex on mode of birth, with all finding an increased risk 
of caesarean section for mothers carrying a male fetus (Bekedam et al., 2002, Cesaroni et al., 2008, 
Eogan et al., 2003, Hall and Carr-Hill, 1982, Lieberman et al., 1997, Read et al., 1994, Viegas et 
al., 2008, Agarwal et al., 2009), and some also finding an increased risk of instrumental vaginal 
births (Bekedam et al., 2002, Eogan et al., 2003, Hall and Carr-Hill, 1982, Read et al., 1994, 
Agarwal et al., 2009).  
 
Of the eight studies identified in the review, four presented only unadjusted analyses (Cesaroni et 
al., 2008, Eogan et al., 2003, Hall and Carr-Hill, 1982, Viegas et al., 2008). Although it is unlikely 
that any maternal factors determine fetal sex, and could therefore confound the relationship, male 
fetuses have been found to be larger on average than female fetuses (Copper et al., 1993). In 
addition, there is evidence that male infants are more likely to be born both pre and post-term than 
females (Di Renzo et al., 2007, Hall and Carr-Hill, 1982, Ingemarsson, 2003). Literature from 
Chapter 2 outlined the increased risk of operative birth for mothers having a high birth weight 
infant, as well as for mothers giving birth both pre and post-term. The studies which did not 
statistically adjust for fetal size and gestational age could therefore show misleading results.  
 
Of the remaining four studies, all found an increased risk of operative birth for male infants after 
adjustment (Bekedam et al., 2002, Lieberman et al., 1997, Read et al., 1994, Agarwal et al., 2009). 
Read and colleagues adjusted for numerous maternal factors and birth weight, but did not adjust for 
gestational age in a sample of around 3,600 Australian women. A 33% increased risk of 
instrumental births was found for male infants compared to females after adjustment, but the 
increased risk of emergency caesarean section found in unadjusted analyses was no longer 
significant (Read et al., 1994).  
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Agarwal and colleagues assessed outcomes in a sample of over 600 women who were induced at an 
English hospital during the period 2001 through 2003 (Agarwal et al., 2009). The rate of 
emergency caesarean section was significantly higher for male infants (14%) compared to females 
(9%), but there was no significant difference in instrumental birth rates. The authors found that the 
association remained after adjusting for fetal size through head circumference and birth weight 
(results not presented by authors), but also did not adjust for gestational age.  
 
Lieberman and colleagues conducted a study to assess the impact of fetal sex on the rate of 
caesarean sections in Boston, USA (Lieberman et al., 1997). In addition to birth weight, analyses 
were adjusted for gestational age and head circumference as further measurements of fetal size. 
Mothers with male infants were twice as likely to have a caesarean section for fetal distress, as 
mothers with female infants (adjusted OR=2.2 95% CI 1.3-4.0), but there was no relationship 
between fetal sex and caesarean section for failure to progress after adjustment for fetal size 
(adjusted OR 1.04 95% CI 0.8-1.4). The authors suggested that male fetuses may have higher rates 
of distress during labour. Of the 55 infants delivered by caesarean section for fetal distress, a higher 
proportion of males had a low Apgar score compared to females (45.7% vs. 15%).  
 
A much larger study of over 400,000 women was conducted in The Netherlands to establish the 
relationship between male sex and fetal distress (Bekedam et al., 2002). The authors assessed 
operative births (including emergency caesarean section, vacuum extraction and forceps) 
performed for suspected fetal distress. Fetal distress was determined by the interpretation of fetal 
heart rate monitoring by attending staff. Operative births for fetal distress occurred in 9.3% of male 
infants and 7.0% of female infants, an increased risk for males of 36% (OR=1.36 95% CI 1.33-
1.39). After adjustment for birth weight and gestational age, the risk increased for males to almost a 
50% increased risk (adjusted OR=1.48 95% CI 1.44-1.51). There was also a 27% increased risk of 
low Apgar score and perinatal death among male infants compared to females, after adjustment
3
. 
 
The results from previous literature indicating an elevated risk of unplanned operative birth, in 
addition to poorer outcomes for male newborns, could indicate a tendency for male fetuses to fare 
worse during labour. Cord blood glucose levels have been found to be higher in male newborns 
than females, although in the same study no differences in glucose levels were observed for infants 
born by planned caesarean section. It has been suggested that glucose levels therefore represent a 
differential stress response to labour between sexes (Ingemarsson, 2003). In addition, computer 
analyses of continuous fetal heart rate traces from the last hour of labour have shown different heart 
rate patterns for male and female fetuses (Dawes et al., 1999). Males were significantly more likely 
                                                     
3
 The increased risk of low Apgar score and perinatal death were reported in the overall sample, rather than 
among infants with fetal distress as in Lieberman et al (1997).  
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to have slow heart rates than females, who tended to have more accelerated heart rates, and the 
association remained after adjustment for other labour factors e.g. epidural. Analyses comparing 
traces at different stages, including pre-labour, concluded that the differences only appeared during 
labour. 
 
7.2 Results  
Table A7.1 shows a comparison of the characteristics of male and female infants at birth, and the 
incidence of both pregnancy and labour complications, stratified by parity. P-values are given from 
chi-squared analyses. Any factors found to be significantly related to fetal sex were added into 
multinomial logistic regression models for fetal sex predicting mode of birth (see Table A7.2). 
 
As can be seen in Figures 7.1 and 7.2, mothers with a male fetus were more likely to have either an 
instrumental vaginal birth or an emergency caesarean section in unadjusted analyses (see Table 
A4.2 of Chapter 4 for frequencies and percentages).  
 
Figure 7.1: Mode of birth by infant sex for primiparous women 
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Figure 7.2: Mode of birth by infant sex for multiparous women 
 
 
7.2.1 Pregnancy, labour and infant characteristics by sex 
Birth weight was significantly associated with fetal sex for both infants who were first-born, and 
those born to multiparous women. In particular, male infants were significantly more likely to be 
high birth weight, weighing more than 4kg at birth (12% vs. 8% for primiparous women and 18% 
vs. 11% among multiparous women). For gestational age there was no significant association with 
fetal sex among first-born infants. For infants born to multiparous women however, male infants 
were significantly more likely to be preterm.  
 
Although mothers carrying male and female fetuses did not differ in complications during 
pregnancy, they did differ in complications during labour. Female infants born to primiparous 
women were more likely to be malpresented, but there was no association between fetal sex and 
presentation for multiparous women. Mothers with a male fetus were significantly more likely than 
mothers with a female fetus to report fetal distress (28% vs. 23% for primiparous women and 14% 
vs. 12% for multiparous women). „Other‟ complications in labour were also higher for mothers 
with male infants, but the results were of borderline significance.   
 
7.2.2 Unadjusted effect of fetal sex on mode of birth 
In unadjusted regression analyses, primiparous mothers who had a male infant were at a 20% 
increased risk of instrumental birth and a 25% increased risk of emergency caesarean section 
compared to mothers who had a female infant. For multiparous mothers, the increased risk of 
instrumental vaginal birth and emergency caesarean section was more marked, at 48% and 41%, 
respectively.  
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7.2.3 Controlling for fetal size 
For primiparous women, analyses controlling for fetal size were adjusted for birth weight only (as 
gestational age did not differ significantly by sex). Birth weight accounted for some of the excess 
risk of instrumental births for women with male fetuses (adjusted RRR=1.15, p=0.06 compared to 
females), although for emergency caesarean sections adjustment made little difference (adjusted 
RRR=1.23, p<0.05). For multiparous women, controlling for both birth weight and gestational age 
made little difference to the excess risk of unplanned operative birth for male infants, with only 
slight attenuation in relative risk ratios.  
 
7.2.4 Controlling for fetal size and labour complications 
As malpresentation was more likely for females, controlling for malpresentation somewhat 
strengthened the association between male sex and unplanned operative birth. Fetal distress 
explained the increased risk of instrumental vaginal births for primiparous women with male 
infants (adjusted RRR=1.10, p=0.24). In addition the relationship between male sex and emergency 
caesarean section became of borderline significance when fetal distress was controlled for (adjusted 
RRR=1.16, p=0.06).  
 
Among multiparous women fetal sex remained a significant predictor of mode of birth when 
included in a model with gestational age, birth weight and fetal distress, with only slight 
attenuation of risk. Mothers carrying a male fetus were significantly more likely to have an 
unplanned operative birth, with a 38% increased risk of both instrumental birth and emergency 
caesarean section after adjustment. Infant sex was not related to planned caesarean sections in 
either unadjusted or adjusted analyses.  
 
7.3 Discussion 
Previous studies have shown an increased risk of unplanned operative birth for mothers carrying a 
male infant. Male infants are likely to be larger than females and are also more likely to be born 
both pre and post-term, which could confound the results of unadjusted studies. However, in 
studies adjusted for both birth weight and gestational age a residual effect of fetal sex on mode of 
birth has been identified (Bekedam et al., 2002, Lieberman et al., 1997). 
 
Millennium Cohort Study analyses showed that male infants were more likely to be high birth 
weight, supporting the previous literature indicating that male infants are larger. Males were also 
more likely to be born preterm, although this was only significant for multiparous mothers.  
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In agreement with the previous literature, initial unadjusted analyses indicated that mothers in the 
MCS with a male fetus were significantly more likely to have an instrumental birth or an 
emergency caesarean section, than those with a female fetus.  
 
For primiparous women, controlling for birth weight explained the significant increased risk of 
instrumental vaginal births for mothers with a male infant, although the adjusted result was of 
borderline significance. However, mothers with a male infant remained 23% more likely to have an 
emergency caesarean section. For multiparous women, after adjustment for gestational age and 
birth weight, mothers carrying a male fetus remained significantly more likely to have both an 
instrumental birth or an emergency caesarean section, with around a 40% increased risk of both 
compared to women who had a female infant. Notably, adjusting the model for fetal size made little 
difference to the risk estimates.  
 
The cause of the increased risk of operative birth for male infants is unknown. Previous studies 
have found higher incidences of maternal pregnancy complications such as gestational diabetes in 
mothers carrying a male fetus (Di Renzo et al., 2007). In the MCS no significant infant sex 
differences were detected in women reporting complications during pregnancy.  
 
The study by Dawes and colleagues suggested differential fetal heart rate patterns among male and 
female fetuses, with males having significantly slower heart rates than females during labour 
(Dawes et al., 1999). There could be two explanations for this finding. Firstly, male fetuses may 
have a slower „normal‟ heart rate pattern. As the fetal heart rate is the primary indicator used for 
fetal distress this could indicate a lower threshold for intervening with operative births for male 
fetuses. Secondly, male infants may respond less well during labour, and slower heart rate patterns 
could represent genuine fetal distress. Previous studies have suggested that fetal distress could be 
higher for male fetuses during labour, and may explain the higher incidence of operative births for 
male infants (Bekedam et al., 2002, Lieberman et al., 1997). In support of this a higher proportion 
of low Apgar scores were observed for male infants compared to females (Bekedam et al., 2002, 
Lieberman et al., 1997).  
 
Lieberman and colleagues found that after adjustment for fetal size and gestational age, male 
infants were significantly more likely to be born by caesarean section for fetal distress, but no 
significant differences were found for caesarean section for failure to progress (Lieberman et al., 
1997). In the MCS, the reason for the caesarean section is not available. However, when asked if 
there were complications during their birth, women who had a male infant reported fetal distress 
more often than women with a female infant, and this was particularly apparent for first-time 
mothers. The greater incidence of fetal distress for male fetuses may support theories that males 
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respond less well during labour, especially as fetal distress included not only heart rate indication, 
but also signs of meconium and incidences of the cord being around the fetal neck.  
 
For primiparous women, fetal distress explained the significant variation in mode of birth by fetal 
sex. However, the addition of fetal distress to models for multiparous women did not explain 
variation in mode of birth; in fact the adjustment made little difference to relative risk ratios. Fetal 
distress was less common for multiparous women; 13% vs. 24% and also differed by a smaller 
proportion between females and males, which may account for the lesser impact of controlling for 
fetal distress in the model. 
 
It is interesting to note that the effect of fetal sex on mode of birth was stronger for multiparous 
women, and unlike for primiparous women was not explained by fetal size or fetal distress. 
Previous studies have not separated primiparous and multiparous women in their analyses. The 
reasons for the greater increased risk of unplanned operative births for multiparous women with 
male infants are unclear and warrant further investigation. 
 
Scans conducted in the second trimester of pregnancy can often determine the fetal sex and some 
women choose to find out the sex of the baby from the scan. Consequently a proportion of women 
going into labour will do so with the knowledge of their infant‟s sex, and health professionals 
caring for these women are also likely to be aware of the infant sex. If health professionals are 
conscious of differences in fetal responses to labour, their knowledge of the infant sex could 
change their behaviour and might explain the differences in operative birth rates by sex. However, 
there were no significant differences in planned caesarean section rates by fetal sex, which would 
seem to add further support to a differential fetal response to labour.  
 
7.3.1 Strengths and limitations 
The Millennium Cohort Study provided a large, contemporary UK dataset in which to explore the 
effect of fetal sex on mode of birth. The impact of fetal sex was investigated for instrumental 
births, emergency caesarean section and planned caesarean section and was adjusted for birth 
weight, gestational age and labour complications. In addition, analyses were stratified by parity, 
with interesting results, which to my knowledge have not been demonstrated previously. 
 
The use of secondary data did impose limitations. Most importantly pregnancy and labour 
experiences were self-reported nine months after birth and therefore the information may be subject 
to recall bias. In addition the data were dependent on the quality of the information provided to 
women by health professionals, and their understanding of the information, which could be 
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compromised during the stressful labour experience. However, there is no reason to believe that 
recall error would differ by fetal sex. 
 
7.4 Summary 
 
 
What is already known on this subject? 
 Previous literature has suggested that male infants are more likely to be born by 
unplanned operative birth than female infants, after adjustment for their larger size. 
 Some studies have suggested increased fetal distress for males during labour, which 
could explain the increased risk of unplanned operative birth. 
What does this study add? 
 In agreement with previous literature, mothers in the MCS who were carrying a male 
fetus were significantly more likely to have an instrumental birth, or an emergency 
caesarean section. However, there was no association between fetal sex and planned 
caesarean section. 
 Differences in pregnancy, labour and infant characteristics were examined by fetal 
sex. Male infants were on average larger. Although pregnancy complications did not 
differ by sex, fetal distress in labour was more often reported by mothers of male 
infants. 
 Unlike previous studies, analyses were stratified by parity.  
o Among primiparous women, birth weight accounted for the increased risk of 
instrumental birth for males. The addition of fetal distress to the model also 
explained the excess risk of emergency caesarean section for male fetuses. 
o For multiparous women the effect of sex on mode of birth was stronger and 
was only slightly attenuated after adjusting for gestational age, birth weight 
and fetal distress.   
o These differences in the effect of fetal sex on mode of birth by parity have not 
been demonstrated previously and warrant further exploration. 
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CHAPTER 8:  Literature review: Maternity service 
factors and mode of birth 
8.1 Introduction 
The picture below (Figure 8.1) is one of the first images produced by „Clip Art‟ in Word when a 
search for „hospital‟ is entered. This picture encapsulates for me the idea of medicalisation. The 
photograph, of an operating theatre, is comparable to the setting in which around a quarter of UK 
mothers will give birth today. 
 
Figure 8.1: An image from 'Clip Art' for 'hospital' 
 
 
This chapter describes maternity service influences during antenatal and intrapartum care, which 
could affect mode of birth. In this chapter I describe how mode of birth may not be fully explained 
by the individual characteristics of a mother and her fetus, as described in Chapter 2, but how it 
may also be shaped by the care she receives. This chapter is in three main sections, covering 
antenatal care, place of birth and interventions in labour. 
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8.2 Antenatal care 
Antenatal care refers to the care provided for women during their pregnancy, with the purpose of 
identifying any potential problems early and preparing women for pregnancy, childbirth and 
parenthood. It is recommended that women in England have their initial booking appointment with 
a midwife by 10 weeks (National Institute for Health and Clinical Excellence, 2008a). At this 
initial appointment, a large volume of information is collected by the midwife through questions, 
medical checks and tests, and a large amount of information is also given to the woman. A plan of 
care for the pregnancy is discussed including screening and lifestyle considerations, amongst other 
factors. Women are also seen during specific weeks throughout pregnancy, dependent on their 
parity and care needs.  
 
Additionally, antenatal care in the UK can involve antenatal classes, which women can attend to 
learn about labour, birth and early parenthood. Classes are provided by the NHS in most places, 
typically with three classes in the later stages of pregnancy. Private classes are also available; for 
example, the National Childbirth Trust (NCT) is a charity which provides antenatal classes for a 
charge (National Childbirth Trust, 2009). The literature regarding antenatal care attendance and 
antenatal class attendance will be discussed separately, as the purpose and implications of 
attendance for women are very different.  
 
8.2.1 Antenatal care 
Women who receive low levels of antenatal care are more likely to be from disadvantaged 
backgrounds. For example, a large study covering almost a quarter of births in France in 1993 
found that women with low attendance at antenatal care (fewer than 4 visits or began care during 
the last three months of pregnancy) were more likely to be younger, single, of higher parity and to 
have no health insurance, than women with higher attendance (Blondel and Marshall, 1998). A 
review of studies assessing attendance at antenatal care in the UK found that women of manual 
classes were more likely to book late or attend fewer antenatal visits than women from other 
classes. In addition, women of Asian background were more likely to book late for antenatal care 
compared to White British women (Rowe and Garcia, 2003). An evaluation of NHS maternity 
services in England in 2007 also found that women of Asian and Black origin were more likely to 
access antenatal services late in pregnancy and were less likely to have a scan at 20 weeks 
(Healthcare Commission, 2008). Moreover, the review highlighted issues for women whose first 
language was not English. A great deal of information provided to women during pregnancy is in 
the form of leaflets. However, not all women received written information in their preferred 
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languages, and some women emphasised the importance of needing a discussion about their care, 
rather than just receiving written information.  
 
Although there is some information to suggest that women who access antenatal care late in 
pregnancy, or attend few visits are from more disadvantaged backgrounds, the review by Rowe and 
Garcia additionally highlighted the need for more information on women who do not access 
antenatal care (Rowe and Garcia, 2003). The UK Infant Feeding Survey in 2000 found that around 
2% of women surveyed had not accessed antenatal care (Hamlyn et al., 2002). 
 
Relatively few studies have examined the relationship between antenatal care and mode of birth 
(see Table A8.4). A Cochrane review of RCTs included trials comparing patterns of antenatal care 
for low-risk women (Villar et al., 2001). The trials, from a mixture of developing and developed 
countries, randomised women to receive differing numbers of antenatal visits. The pooled estimate 
indicated no significant difference in caesarean section rates between the groups who received 
more or less care. However, in five of the seven trials the difference in the number of visits 
between the trial arms was either very small, or none. In the four trials conducted in developed 
countries, the recommended number of visits was not strictly followed in either group, making it 
difficult to establish if there was truly an intervention. Studies conducted in developed countries 
where the average number of antenatal visits is high, and the importance of antenatal care relatively 
less than in developing countries, may be unlikely to find a difference in outcomes if there is only a 
small difference in the number of visits between the trial arms.  
 
Although literature from observational studies is also scant, the outcomes assessed may be more 
clinically relevant than those in the randomised controlled trials discussed above. Most studies 
assessed women who had attended few antenatal visits (Behague et al., 2002, Gissler and 
Hemminki, 1994, Gomes et al., 1999, Simoes et al., 2005), or started care late in pregnancy 
(Braveman et al., 1995, Gissler and Hemminki, 1994) and one study examined women who 
received no care vs. any care (Gareen et al., 2003). Despite the paucity of available literature, the 
evidence from the observational studies, which were from several countries, seemed to suggest that 
mothers who have little or no antenatal care are at a decreased risk of caesarean section. This 
seems counterintuitive for three reasons. Firstly, mothers who do not access antenatal care, or 
access care late in pregnancy, have been found to be from more disadvantaged backgrounds. 
Secondly, antenatal care is intended to identify complications in pregnancy, therefore, without such 
care it could be expected that some women may go into labour with unidentified underlying 
problems, which could put them at higher risk of complications in labour. Thirdly, women who 
attend antenatal care should be more prepared for childbirth (especially if they have attended 
antenatal classes). 
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If all studies had conducted only crude analyses, the relationship could perhaps have been 
explained by confounding factors. However, only two studies presented only unadjusted results 
(Behague et al., 2002, Simoes et al., 2005). In the remaining studies the association remained after 
adjustment for maternal factors, including socio-economic factors (Braveman et al., 1995, Gareen 
et al., 2003, Gissler and Hemminki, 1994, Gomes et al., 1999, Petrou et al., 2003), and in one study 
the effect size actually increased after adjustment (Gareen et al., 2003).  
 
The authors of most of the observational studies discussed here did not attempt to explain why 
women who had low attendance at antenatal care were at a decreased risk of caesarean section. 
This may be due to the fact that in most cases the studies were not primarily assessing the 
relationship between antenatal care and mode of birth, but were simply adjusting for antenatal care 
amongst many other factors related to mode of birth. As a result it is possible that the authors of the 
studies assumed that their finding was an anomaly, and therefore chose not to discuss it further.  
 
One large Finnish study had aimed to assess childbirth and infant outcomes for women according 
to the antenatal care they received (Gissler and Hemminki, 1994). Gissler and Hemminki found 
that among more than 57,000 women, those that had attended care early in pregnancy, and those 
that attended many visits were at a higher risk of having a caesarean section. The authors suggested 
that an earlier start to antenatal care may indicate an earlier transition to becoming a patient, and 
that this could result in behaviour changes among women and increased impatience for women 
who went over their due date.  
 
Another hypothesis for why women who are poor attenders at antenatal care may be at a decreased 
risk of caesarean section could relate to the attitudes of health professionals. We know from 
previous literature (discussed in Chapter 2) that „high risk‟ women (with underlying health 
problems in pregnancy) are much more likely to receive interventions in their birth. It has also been 
suggested that for high risk women there is a „self-fulfilling‟ prophecy, with health care 
professionals having a lower threshold for intervening when a woman is thought to be high risk 
(Kirz et al., 1985). Women with complications in pregnancy who do not attend antenatal care may 
go into labour with those complications undetected, and thus they will not be treated as high risk 
women. However, contradictory to this hypothesis, a woman presenting to maternity staff in 
labour, who did not attend antenatal care, would be classed as „high risk‟ because of their non-
attendance.  
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8.2.2 Antenatal classes 
As with antenatal care, mothers from more disadvantaged backgrounds are less likely to attend 
antenatal classes (Cliff and Deery, 1997, Fabian et al., 2004). One small English study found that 
women who were younger, single and from working class backgrounds were less likely to attend 
antenatal classes than their more advantaged counterparts. When interviewed the women who did 
not attend classes felt that they would be stigmatised and looked down on by the other mothers at 
the classes (Cliff and Deery, 1997). Additionally, there has been some research to suggest that of 
the women who do attend antenatal classes, women from more disadvantaged backgrounds are less 
likely to find the classes helpful. In a study from Sweden, over one thousand women were surveyed 
about antenatal classes. Women who responded that they had not found the classes helpful in 
preparing them for childbirth were likely to be younger, single, with lower levels of education and 
to be smoking before and during pregnancy, than women who found the classes helpful (Fabian et 
al., 2005).   
 
Table A8.5 details the studies which assessed antenatal education and mode of birth. One study 
examining antenatal class attendance found no effect on mode of birth either before or after 
adjustment for other maternal factors (Gareen et al., 2003). In the remainder of studies however, 
unadjusted analyses suggested a higher risk of caesarean section for women who had attended more 
classes, compared to those who had attended few or none (Artieta-Pinedo et al., 2010, Fabian et al., 
2005, Gunn et al., 1983, Patel et al., 2005, Sturrock and Johnson, 1990). Two of these studies did 
not include further adjustment for maternal factors (Sturrock and Johnson, 1990), or included poor 
adjustment (Gunn et al., 1983). Failing to adequately control for maternal background may lead to 
misleading results. For example, women who attend antenatal classes are often older than non-
attenders, and older maternal age is a significant risk factor for caesarean section (see Chapter 2). 
 
All studies which adjusted for maternal factors found no residual effect of antenatal class 
attendance after adjustment (Artieta-Pinedo et al., 2010, Fabian et al., 2005, Gareen et al., 2003, 
Patel et al., 2005). The only English study by Patel and colleagues assessed antenatal class 
attendance among a variety of factors relating to planned and emergency caesarean section (Patel et 
al., 2005). In unadjusted analyses, women who did not attend antenatal classes were less likely to 
have an emergency caesarean section. However, non-attenders to antenatal classes were at an 
increased risk of a planned caesarean section. This may be because women who knew they were 
having a caesarean section did not feel that childbirth classes were as relevant to them. However, 
after Patel and colleagues adjusted for other maternal factors, antenatal class attendance was not 
significantly related to mode of birth (Patel et al., 2005).  
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Although only few studies were identified which assessed antenatal class attendance in relation to 
mode of birth, generally the studies were large and well-adjusted for maternal background. Overall, 
although antenatal care attendance appears to be related to mode of birth, antenatal class attendance 
does not appear to contribute to the relationship. 
 
The relationship between antenatal care and class attendance will be further examined in Chapter 9.  
 
8.3 The birth setting 
Although in the UK, there are national guidelines for intrapartum care, there is wide variation 
between hospitals in both rates of interventions in labour (which are discussed in detail later in this 
chapter), and in rates of instrumental vaginal births and caesarean sections. Variation in rates of 
interventions between hospitals and other places of birth are evident across the world. In this 
section of the chapter I reflect on how the place of birth is related to mode of birth, including types 
of institution and staff present during the labour and birth. Unfortunately, there is very little 
literature available from UK settings on some of these issues, so examples will be considered from 
other developed countries to shed light on some of the reasons for variations in care in the UK 
context. 
 
Factors regarding place of birth that will be discussed in this section are: 
 Place of birth,  
 Birth attendant, i.e. which care providers are present at the birth. 
 
8.3.1 Place of birth 
Despite national guidelines for intrapartum care (National Institute for Health and Clinical 
Excellence, 2007), and specifically for caesarean sections (National Institute for Health and 
Clinical Excellence, 2004b), NHS maternity statistics show significant variation between hospitals 
in terms of both caesarean section and instrumental vaginal birth rates (Richardson and Mmata, 
2007). It is clear that maternal or hospital level factors must influence these rates. A study by 
Paranjothy and colleagues used data from the National Sentinel Caesarean Section Audit (NSCSA) 
to investigate the differences in caesarean section rates between all 216 maternity units in England 
and Wales in a period of three months in 2000 (Paranjothy et al., 2005). The data included 99% of 
registered births for that period. The overall caesarean section rate was 20.5%, but the rate ranged 
from 6% to 66% across all maternity units. The authors ran logistic regression models to adjust for 
case-mix factors such as age, ethnicity, previous birth modes and birth weight. Adjusting for 
maternal and infant factors only explained 34% of the variance in caesarean section rates. Although 
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the authors did not adjust for all maternal and infant factors related to mode of birth (see chapter 2), 
their results highlight the need to adjust hospital intervention rates for case-mix, as has been 
suggested previously (Aron et al., 1998). The results also indicate that substantial heterogeneity 
remains between hospitals, which is not related to case-mix. Aron and colleagues in an American 
study addressed the need to adjust hospital caesarean birth rates for case-mix differences and 
discuss how women of different backgrounds may attend different hospitals and how women with 
more high-risk pregnancies may be referred to specific hospitals which could lead to „referral bias‟ 
(Aron et al., 1998). However, in their study, substantial variation remained after adjustment for 
case-mix.  
 
Studies from a range of countries have shown variation in caesarean section rates associated with 
the type of hospital a woman gives birth in. For example, in countries where private care models 
are more apparent like the USA, Brazil and Australia, women who give birth in private hospitals 
are much more likely to have a caesarean section than women in public hospitals, leading some to 
suggest that economic gain may have a part to play in caesarean section rates (Potter et al., 2001). 
Potter and colleagues conducted a study in Brazil assessing rates of caesarean section between 
private and public hospitals. Women were interviewed before and after birth regarding the type of 
birth they would prefer, and the type of birth they subsequently had. Mothers in private hospitals 
were much more likely to have a caesarean section, but this was not related to their preferences. 
After adjustment for whether the woman had had a previous caesarean section, there was almost no 
difference in the expressed preferences for type of birth between women who gave birth in private 
or public hospitals (Potter et al., 2001). Teaching hospital status has also been related to caesarean 
section rates, with two American studies finding lower caesarean section rates among women who 
gave birth in teaching hospitals, after adjustment for case-mix factors (Braveman et al., 1995, 
Oleske et al., 1991).  
 
Within the UK there has been much less research into variation in hospital caesarean section rates, 
probably due to the nationwide availability of public care through the NHS, with private maternity 
care being uncommon. In the UK almost all women give birth in an NHS maternity unit setting, 
with only 2.6% of births taking place at home according to 2005-06 maternity statistics 
(Richardson and Mmata, 2007). Very little data is available about births that take place in private 
hospitals, or about those attended by independent midwives, but these account for a very small 
proportion of births. For example, in 2005-06 less than 500 births in England were attended by 
independent midwives (Richardson and Mmata, 2007).  
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8.3.1.1 Home births 
At under 3%, the UK has a low home birth rate (Richardson and Mmata, 2007). Consequently, a 
relatively small quantity of literature is available from a UK setting comparing outcomes for 
women who give birth at home, compared to those who give birth in hospital. Much of the 
literature on home births is from the Netherlands due to their high home birth rate of around 23% 
(Maassen et al., 2008), although this rate is much lower than 40 years ago when two-thirds of 
Dutch births occurred at home (Wiegers et al., 1998). A recent and large retrospective study from 
the Netherlands found that low-risk women who intended to give birth in hospital had higher rates 
of operative deliveries (caesarean sections and instrumental vaginal births) than similar low-risk 
women who planned to give birth at home and laboured at home (Maassen et al., 2008). 
 
Olsen conducted a review of good quality observational studies comparing planned home births 
and planned hospital births (Olsen, 1997). The criteria for inclusion specified that the home birth 
group should comprise all planned home births irrespective of actual place of birth and it should 
contain no planned hospital births occurring at home (intention-to-treat analysis). Six studies from 
a range of countries met the inclusion criteria. Despite significant heterogeneity in study designs, of 
the five studies that examined mode of birth as an outcome, all found significantly lower operative 
birth rates in the home birth group. However, home birth studies with an observational design 
could be biased by self-selection, as women who choose to give birth at home may be different 
from those who do not, in unmeasured ways, not least in the fact that they almost certainly want a 
normal birth. Van Der Hulst and colleagues conducted a study in the Netherlands comparing 
intended place of birth (home or hospital), eventual place of birth and birth outcomes (van Der 
Hulst et al., 2004). Women with a more receptive attitude towards technology were much more 
likely to opt for a hospital birth. Of the women who had ultimately had a hospital birth, multiparous 
women who had intended to have a hospital birth were much more likely to receive interventions 
than women who had intended to have a home birth. 
 
Ordinarily, randomisation can reduce biases introduced by unmeasured differences between two 
groups. However, there has been heated debate regarding the feasibility of a trial of home versus 
hospital birth (Dowswell et al., 1996b). A small feasibility trial including 11 women was conducted 
in England in 1994 (Dowswell et al., 1996a). A Cochrane review of RCTs of home versus hospital 
birth, most recently updated in 2006, identified no further trials (Olsen and Jewell, 2006). 
Dowswell and colleague‟s feasibility trial highlights issues with randomising women for home or 
hospital birth (Dowswell et al., 1996b). Women often have strong views about where they would 
like to give birth – both for home and for hospital birth. The ethics of randomisation when such 
strong views are held about the superiority of a trial arm have been questioned previously with 
regards to obstetrics (Lilford, 1987). Only 11 of 71 women who were eligible, and were informed 
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about the trial, consented to take part. Of the 10 women who eventually did take part (one was 
withdrawn for medical reasons) all four women allocated to home birth were pleased with their 
allocation, whereas 4 of the 6 women allocated to hospital birth were disappointed. In addition 
many women who declined to take part felt very strongly about their choice. This would seem to 
suggest that women who agree to take part in an RCT of home versus hospital birth may be more 
open to the idea of home birth, making the generalisability of a trial to the general population 
uncertain. 
 
Due to gaps in the evidence base regarding outcomes for women in the UK based on planned place 
of birth, a large programme of research including several studies is currently ongoing, with funding 
until 2011 (National Perinatal Epidemiology Unit, 2011). The Birthplace in England Research 
Programme (A.K.A Birthplace), funded by the National Institute for Health Research (NIHR) and 
NICE, aims to compare outcomes for births planned at home, in different types of maternity units, 
and in hospital units with obstetric services.   
 
8.3.1.2 Birth centres 
Over the past few decades the centralisation of the NHS led to the closure of many small midwife-
led units. However, interest in midwife-led care and birth centres has increased (Walsh and Downe, 
2004). Midwife-led birth centres can be incorporated into existing maternity hospitals, known as 
integrated birth centres (IBCs) or they can be free-standing and geographically separate (FSBCs). 
Birth centre care is characterised by a philosophy of normality of childbirth in a more home-like 
setting, with a much smaller number of annual births compared to most hospitals. Women booked 
to give birth in a birth centre must be deemed to be at low risk of obstetric emergency, as staff and 
equipment are not suitable for emergency care. In the case of complications a woman will be 
transferred to the nearest hospital (or ward in the case of IBCs), with the appropriate facilities 
(Hodnett et al., 2005).  
 
It is difficult to know what proportion of births in the NHS take place in birth centres. Data 
summarising NHS maternity units in England are not readily available. NHS maternity statistics for 
2005-06 use data from the Office of National Statistics (ONS) (Richardson and Mmata, 2007). 
However, the information is insufficient to describe NHS place of birth due to the way the data are 
collected and some inaccuracies in the way the data have been extracted. For example, data from 
the ONS is provided mainly by NHS Trusts, with few Trusts providing information on individual 
maternity units (Spiby et al., 2007). Table 8.1 describes NHS place of birth according to the 2005-
06 maternity statistics.   
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Table 8.1: Place of birth according to 2005-06 maternity statistics 
Place of birth Percentage of all NHS births 
Consultant ward 50% 
GP ward 2% 
Consultant/ midwife/ GP ward 42% 
Midwife ward/ other ward 7% 
 
It would seem from the NHS maternity data that birth centre care would fall under midwife/other 
ward, but this is unclear. Researchers have attempted to survey maternity units in the UK to 
establish what options are available to women (Smith and Jewell, 1991, Smith and Smith, 2005). 
The findings highlight the continued changes to maternity care which almost certainly make the 
most recent survey from 2001-02 outdated. In a more recent study of early labour (OPAL study), 
Spiby and colleagues collected data from Heads of Midwifery regarding maternity units in 2005 
(Spiby et al., 2007). Data from 178 maternity units were collected and are described in Table 8.2. 
The authors highlight the difficulties in knowing to what extent their data is representative of 
England as a whole due to the issues with maternity data described above, making comparisons 
difficult. However, the data represented 89% of NHS maternity trusts (each trust covers one or 
several maternity units) and comparisons with birth centre websites suggested that if anything the 
number of reported birth centres in the OPAL study may have been slightly under-reported (Spiby 
et al., 2007).  
 
Table 8.2: Types of maternity unit in the OPAL study 
Type of unit Frequency Percentage 
NHS consultant unit including a 
midwifery-led care area 
77 43.3% 
NHS consultant unit without a 
midwifery-led care area 
64 36.0% 
Stand-alone birth centre 32 18.0% 
Birth centre alongside a consultant 
unit 
5 2.8% 
Total 178 100.0% 
 
Walsh (2005) conducted an ethnographic study at an FSBC, including observation of the care 
provided, and interviews with women three months postnatally (Walsh, 2006). Walsh observed that 
the smaller number of annual births at the birth centre allowed the midwives to focus on supporting 
the woman in labour, and also allowed the midwives to look after the needs of family and friends 
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attending the birth. Walsh described a more relaxed environment with less regimented care to that 
in hospital units.  He compared hospital care to car assembly-lines, with a focus on time (in terms 
of length of labour) due to high birth volumes.  
 
In earlier work, Walsh and several other colleagues conducted a review of observational studies 
comparing FSBCs with consultant hospital units (Walsh and Downe, 2004). Only studies which 
used a controlled comparative design by attempting to match women according to their risk status 
were included. Women eligible for the control group were at low risk and thus would have been 
eligible for birth centre care. Five studies were included in the review; three from the USA, one 
from the UK and one from Germany. Four of the five studies reported rates of caesarean section 
and in all four studies, rates of caesarean section were lower in the FSBC group than in the control 
group.    
 
As with home birth studies, observational studies looking at outcomes for women who give birth in 
integrated and stand-alone birth centres, compared to the more conventional labour ward 
environment could be biased by self-selection. Unlike women receiving standard hospital maternity 
care, women would need to be low-risk in order to qualify for birth centre care. Despite the fact 
that many observational studies attempt to account for this bias by only including low-risk women, 
the women who elect for birth centre care may also be different in other unmeasured ways, not 
least in the fact that they almost certainly want a normal birth. Studies have found demographic 
differences between women depending on place of birth. A review of observational studies 
comparing FSBCs to hospital units, found that women in the birth centre groups in the included 
studies were more likely to be from higher socio-economic backgrounds (Walsh and Downe, 
2004).  
 
Research regarding place of birth utilising a randomised controlled trial design eliminates the bias 
introduced by self-selection. However, it should be noted that women who agree to take part in a 
trial of place of birth may be different to those who decline to participate (see discussion above Re. 
home births). A Cochrane review by Hodnett and colleagues included RCTs comparing home-like 
versus conventional institutional birth settings (Hodnett et al., 2005). Six trials were identified, all 
of which had examined some form of integrated home-like environment such as home-like birth 
rooms or units, or birth centres. No trials examining free-standing birth centres were identified. 
Women at low risk of obstetric complications were randomised in each of the trials to give birth in 
either a home-like setting or in a conventional hospital setting. The risks of instrumental vaginal 
birth and caesarean section were significantly lower for the women in the home-like birth settings. 
This finding is likely to be diluted by the fact that all trials had substantial crossover, with women 
being transferred to standard care due to complications either in late pregnancy or in labour. In fact, 
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rates of transfer from the home-like settings ranged from 34% to 77% across the trials. Women 
transferred in labour were transferred due to failure to progress, fetal distress or desire for 
analgesia. In addition, because of the large variability in the home-like settings, no 
recommendations can be made for an effective model of care. 
 
Outcomes for home-like and birth centre settings appear to indicate a lower risk of eventual 
caesarean section or instrumental birth. However, these units are rare in the UK and further 
restrictions are imposed by the fact that women must be of low risk to be eligible for birth centre 
care. In addition, it seems women who choose to attend birth centres may be very different to 
women who choose standard care as they may desire a normal birth, with minimal intervention. 
 
The following factors are generally synonymous with birth centre care:  
 midwife-led,  
 philosophy of one-to-one care, 
 home-like environment,  
 few interventions are available for use, 
 philosophy of normality,  
 women who choose birth centre care may be more likely to want a normal birth. 
 
Due to the very different model of care provided in birth centre settings, it is difficult to disentangle 
what could be driving the better outcomes for women in these environments. 
8.3.1.3 Other models of maternity care  
 
In addition to birth centre care models in the UK, there are other unique models of care which have 
proved to be very successful with regard to outcomes for women. One well-documented example is 
that of the Albany midwives (Sandall et al., 2001). The Albany Midwifery Practice team were 
initially self-employed and self-managed midwives working in Peckham, London in 1994. In 1997 
they gained a contract with the local Health Authority and NHS funding. Peckham and the area 
served by the midwives is highly deprived, with a high proportion of births to women over the age 
of 35 and teenagers, as well as women from minority ethnic backgrounds. The area also has higher 
rates of stillbirth and low birth weight births compared to the national average. Despite serving a 
deprived community, a detailed report conducted by Jane Sandall and colleagues from the nearby 
King‟s College Hospital found better outcomes for women under the care of the Albany midwives 
than those who gave birth at the King‟s College Hospital, who serve a similar population. The 
latest year in the report is 1999, when over 200 births were attended by Albany midwives and over 
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4,000 births took place in King‟s College Hospital. A variety of outcomes are described in the 
report; Table 8.3 shows some outcomes relating to place of birth and mode of birth: 
 
Table 8.3: Birth outcomes for Albany Midwifery Practice and King‟s College Hospital, 1999 
Birth outcomes (%) Albany Midwifery Practice 
(n=206 women) 
King’s College Hospital 
(n=4044 women) 
Home birth* 43% 7% 
Induction 5% 11% 
No pain relief 69% 16% 
Epidural 17% 35% 
Instrumental vaginal birth 5% 10% 
Caesarean section (emergency 
CS) 
18% (16%) 25% (18%) 
* Including unplanned 
 
As well as better birth outcomes, women cared for by Albany Midwives also reported having more 
choice and being more involved in decision making, and felt that their midwives had a better 
attitude than women from the King‟s College Hospital.  
 
The Albany Midwifery Practice is different to the standard model of care offered to NHS women in 
several ways, with a founding aim to provide continuity of carer:  
 philosophy of normality; 
 the practice was set up in a community centre, close to the women they care for; 
 women allocated a primary midwife – in 1999, 89% of women were attended during 
childbirth by their primary midwife; 
 booking visits primarily occurred in the woman‟s home; 
 midwives were on call 24 hours per day; 
 early labour assessment was done at the woman‟s home and the midwife would take 
equipment for home birth in all cases, giving the woman the choice of home birth; 
 Albany Midwives could attend the births of their women at the King‟s College Hospital. 
 
This model of care, with a focus on continuity of carer, was clearly working for the Albany 
Midwifery Practice (the practice may now be under threat as King‟s College Hospital terminated 
their contract with the Albany Practice in December 2009 (Boseley and Domokos, 2009)). 
However, caseload midwifery (when a midwife is responsible for a specified number of women) 
can be stressful for midwives as being on call and long, unsociable hours interfere with their social 
Chapter 8: Literature review: Maternity service factors and mode of birth 
 
 177 
and domestic lives (Green et al., 1998a). In addition, models of care such as the Albany Midwifery 
Practice are unique in terms of staff, population, practices, as well as other factors and thus may not 
be easily generalisable, or replicable. Other examples of different midwifery models in the UK 
have been reviewed, however; similar to birth centre care, the complex nature of the models means 
it is difficult to establish the causes of outcomes (Green et al., 1998a).  
 
8.3.2 Staffing 
Between and within countries, different models of care are provided for childbearing women. In 
some countries, for example North America, care is primarily provided by doctors. In the UK, 
midwives are the main providers of care for women throughout pregnancy as well as during labour 
and birth. If a midwife detects any abnormalities in the pregnancy that could put the woman at 
higher risk, a referral is made to the care of an obstetrician until the problem is resolved. Similarly, 
midwives care for women during labour and birth, but if there are complications, the assistance of 
obstetricians is sought. However, within the UK there are variations in the model of care provided, 
with combinations of midwife-led, obstetric-led and shared models available (see Table 8.1 and 
Table 8.2 and discussion above).   
 
A Cochrane review of midwife-led versus other models of care has been conducted (Hatem et al., 
2008). Despite similarities to a previously discussed review of home-like birth centres (Hodnett et 
al., 2005), which are midwife-led in nature, in this review midwife-led care could take place in any 
setting, rather than just in a birth centre setting. Midwife-led care indicates that the midwife is the 
lead professional from antenatal through to postnatal care. It is also theoretically defined by a 
philosophy of normal birth, continuity of care and continuous attendance during labour amongst 
other factors, although these elements may not always occur in practice. In other models of care the 
lead professional may be an obstetrician, family doctor, or the responsibility may be shared 
between different health professionals. Eleven trials were identified which compared midwife-led 
to other models of care. Despite substantial variation in the model of care provided, and the risk 
status of the participating women and the practice settings, the pooled estimate indicated a 
decreased risk of regional analgesia and instrumental births for women randomised to midwife-led 
care, although there was no significant difference in caesarean section rates between the groups. 
Due to the variety of models of care provided, it is difficult to unpick the reasons why a midwife-
led model of care may decrease instrumental birth rates. In addition, in some trials there may have 
been some confounding effects of the practice setting, although the authors felt that the observed 
effects were likely to be due to the model of midwife-led care rather than the practice setting.  
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In the Cochrane review of home-like versus conventional birth settings by Hodnett and colleagues 
described above, staff in four of the six trials were separate from the labour ward staff and they 
worked solely in the IBC (Hodnett et al., 2005). In sub-group analyses, women who received care 
from staff who worked solely in the IBC were more likely to have a spontaneous vaginal birth than 
women in standard care, but when care was provided by staff who worked in both the IBC and on 
the labour wards there was no significant impact on spontaneous vaginal birth rates. This suggests 
that something about the staff working wholly within the birth centre was different, perhaps their 
philosophy, as suggested by Walsh in his ethnographic birth centre study (Walsh, 2006). However, 
in all four studies where staff worked solely in the birth centre, the staff also provided greater 
continuity of care, so it is difficult to disentangle the effects of the staff model over the effects of 
greater continuity of care. A recent Canadian study investigated continuity of nursing care for 
women in labour (Gagnon et al., 2007). For each additional nurse caring for a woman in labour, 
there was a 4% to 32% increased risk of caesarean section, after adjusting for length of labour, and 
other factors. The authors did not discuss why continuity of nursing care may have an effect on 
birth outcomes. However, from qualitative research concerning support during labour, it is apparent 
that women feel more comfortable when they have established a relationship with their midwife, 
and that changing caregivers is a source of anxiety for women. Furthermore, as the labour 
progresses, communication can become more difficult for the labouring woman, hindering the 
relationship with a new midwife (Bowers, 2002). 
 
It would seem from the evidence that in care models where obstetricians are more involved, 
intervention rates are higher. It might be reasonable to hypothesise that obstetricians are not as 
familiar with the concept of „normal‟ birth as, particularly in the UK context, they care for women 
when pregnancy or labour is „non-normal‟, and that this could influence their attitudes and 
behaviours. Studies examining the attitudes of health professionals towards caesarean section could 
shed light on this hypothesis. In a study conducted in Italy in 2005/06, both midwives and 
obstetricians were interviewed regarding their attitudes towards caesarean section (Monari et al., 
2008). Two-thirds of midwives interviewed believed that the caesarean section rate on their ward 
was too high, in comparison to only one-third of obstetricians. In addition, attitudes of midwives 
and obstetricians differed with regard to the complications of elective caesarean section they 
judged to be more important. For midwives, fetal distress, emotional stress and risks with 
anaesthesia were judged to be more important, whereas for obstetricians risks associated with 
infection were more significant. These differing attitudes also affected their discussions with 
women regarding risks. Other studies concerning attitudes have focused on clinicians‟ own 
preferences for childbirth. A survey of London-based obstetricians in the 1990s found that, among 
the female obstetricians surveyed, 31% would choose an elective caesarean section for themselves 
(Al-Mufti et al., 1997), which is substantially higher than the elective caesarean section rate at that 
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time. Most cited long-term consequences of vaginal birth as the reason for their choice. A 2001 
survey of trainee obstetricians preferences for childbirth in the UK found a lower number: 14.6% of 
female trainee obstetricians would elect to have a caesarean section (Wright et al., 2001). However, 
this number is still very high as the vignette with which they were presented described a first, 
uncomplicated, single pregnancy with cephalic presentation at term. In response to the earlier 
survey of obstetricians by Al-Mufti and colleagues, Dickson and Willett surveyed 135 practising 
midwives in Manchester. Although presented with a similar vignette of an uncomplicated singleton 
pregnancy with cephalic presentation and no obstetric problems, 129 (96%) responded that they 
would choose a vaginal birth (Dickson and Willett, 1999). More recently, in 2006, a survey of 
specialist obstetricians and trainee obstetricians in Australia was conducted regarding elective 
caesarean sections for maternal request (Robson et al., 2009). In Australia, in public practice, many 
hospitals have regulations against elective caesarean sections for maternal request. The anonymous 
survey found that over 70% of obstetricians, with either part or all of their practice in a public 
hospital setting, would say “yes” to a request for an elective caesarean section, and of those 
obstetricians, 7.1% said they would falsify the indications for the caesarean.  
 
Some research suggests that obstetrician characteristics may exert an effect on caesarean section 
rates. Rates of caesarean section can vary widely between obstetricians, even within the same 
hospital, leading some researchers to investigate the characteristics of obstetricians relative to 
caesarean section rates. For example, an American community hospital had large variations in 
caesarean section rates between obstetricians, despite them serving similar populations of women. 
When obstetrician characteristics were examined, those with higher rates of caesarean section were 
more likely to be over the age of 40 and to have joined the department earlier (Poma, 1999). In the 
previously discussed Australian survey, obstetricians were more likely to agree to requests for 
elective caesarean section if they worked in urban rather than rural areas and, unlike the American 
study, if they had been qualified for less than 10 years rather than more (Robson et al., 2009). 
However, it should be noted that the Australian study focused only on elective caesarean sections 
for maternal request, which make up a very small percentage of all caesarean sections. An 
American study by Burns and colleagues investigated the predictors of over 7,000 caesarean 
section deliveries in Arizona in 1989 (21% of the total number of deliveries) (Burns et al., 1995). 
Physician factors, hospital factors and patient level factors were investigated using logistic 
regression modelling. Although patient factors appeared to be the most important predictors of 
caesarean section rates, physician factors appeared to have more of an effect than hospital factors. 
Specifically, the probability of performing a caesarean section increased with the physician‟s rate 
of caesarean section in the previous year. In addition, some evidence was provided for the role of 
convenience factors, as the probability of caesarean sections was higher between 6am and 6pm and 
during weekdays. However, the study assessed the overall caesarean section rate which also 
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includes the elective caesareans which would be scheduled for daytime. An overall pattern of 
higher birth rates during weekdays has been identified previously, when timing is more convenient 
and practical for the hospital (Lerchl, 2005). One study found that highest rates of „urgent‟ 
caesarean sections were in normal working hours (08.00-14.00), whereas the lowest rates were very 
early morning (05.00-06.00) (Goldstick et al., 2003).  
 
It is clear that the staff providing care for a woman can have an influence on the type of birth she 
has. For women who experience a midwife-led care model this effect can be very positive; 
however, standard care in the UK is on consultant-led wards, which have higher rates of 
instrumental births and caesarean sections. Some studies have suggested that informing clinicians 
about their rates can help to reduce them. In one study the reasons for caesarean sections were 
audited by the labour ward staff and consequently the management of care was altered, leading to a 
reduction in the caesarean section rate (Robson et al., 1996). 
 
8.4 Interventions in labour 
In the UK, and in developed countries around the world, childbirth has become a medicalised and 
technological process, with many interventions routinely used in the labour process. In this section 
I will review the literature regarding obstetric and social interventions during labour and how they 
relate to mode of birth.  
 
Factors surrounding the labour process included in this section are: 
 Induction/augmentation of labour 
 Epidural anaesthesia  
 Fetal heart rate monitoring 
 Active management of labour 
 Social support during labour. 
 
8.4.1 Cascade effect 
In order to understand the impact of interventions during labour on the birth process, it is important 
to understand the context of the birthing environment. In many developed countries, including the 
UK, birth has become a medicalised process, with routine use of technology the norm. The use of 
one intervention may lead to the use of further interventions. For example, if a woman is induced, 
or has an epidural, electronic fetal monitoring will be used to monitor fetal wellbeing. 
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Many studies have demonstrated links between interventions administered in labour. For example, 
observational studies have found that women who are induced have higher rates of epidural use 
(Cammu et al., 2002, Roberts et al., 2000, Seyb et al., 1999, Shorten and Shorten, 2007, Tracy et 
al., 2007). The link between interventions has been frequently referred to as the “cascade effect”. 
 
To my knowledge the term “cascade of intervention” first appeared in a book written by Inch in 
1982 (Inch, 1982). Inch referred to a possible chain of events after induction of labour by ruptured 
membranes, resulting in a more complicated labour and birth. Since then the term has frequently 
been used to describe the sequence of events which can occur in the labour process. An article by 
Deyo in 2002 described several examples of cascade effects in medical technology, including a 
theory of how electronic fetal monitoring could lead to a series of interventions (see Figure 8.2) 
(Deyo, 2002):    
 
Figure 8.2: An example of the cascade effect 
 
Electronic fetal monitor used 
Mother more inactive and anxious 
Labour progress slows 
Use of augmentation to speed up labour 
Increased pain 
Epidural given for pain 
Lower maternal blood pressure 
Abnormal fetal heart rate monitor readings 
Caesarean section 
 
 
 
Although causal links have not been established for all these associations, it is important to 
consider that some interventions described below are unlikely to occur independently of others, and 
that this could have a cumulative effect on the risk of caesarean section and instrumental vaginal 
births. 
 
8.4.2 Induction 
Induction of labour is the process by which labour is artificially started, generally because it is 
believed that the outcome would be better than if the pregnancy were left to progress naturally. For 
example, mothers whose pregnancies progress beyond term may be at greater risk of serious 
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problems such as neonatal death and postpartum haemorrhage (Gulmezoglu et al., 2006). A variety 
of methods of induction are available including pharmacological e.g. prostaglandins and oxytocin; 
non-pharmacological e.g. membrane sweeping; and surgical e.g. amniotomy, most of which 
attempt to replicate the natural process of labour onset (National Institute for Health and Clinical 
Excellence, 2008b).  
 
Induction of labour is often performed for clinical indications such as pre-labour rupture of 
membranes (PROM) (Mozurkewich et al., 2009, National Institute for Health and Clinical 
Excellence, 2008b), but in some settings it is performed electively, i.e. without clinical indication. 
In countries such as Belgium and the USA, elective inductions account for a large proportion of all 
inductions (Cammu et al., 2002, Dublin et al., 2000). Elective inductions are generally performed 
to bring about birth at a time that is convenient to the woman, or to the health care providers, for 
example during the daytime when more administrative staff are available (Cammu et al., 2002, 
Dublin et al., 2000, Rayburn and Zhang, 2002).  
 
Over the past decades use of induction in labour has been increasing worldwide, and it is now a 
common procedure performed in obstetric care. In the most recent NHS Maternity Statistics for 
England 2005-06, 20.2% of women were induced (Richardson and Mmata, 2007). Suggested 
reasons for the increased use of induction include; increasing availability of cervical ripening 
agents, medical liability from expectant management, and more relaxed attitudes towards elective 
inductions (Rayburn and Zhang, 2002). Although as discussed above, induction of labour is often 
performed to prevent foreseeable complications, induction can itself cause complications, 
particularly when the uterus and cervix are not ready for labour, which can in turn lead to the need 
for an assisted birth (Gulmezoglu et al., 2006). Complications arising from induced labours may be 
partly explained by the fact that uterine contractions after induced labour are often stronger and 
more painful than in spontaneous labour (National Institute for Health and Clinical Excellence, 
2008b).   
 
The majority of observational studies, which have discussed elective inductions have reported an 
increased risk of caesarean section for mothers who were induced, with risk estimates ranging from 
1.37-2.7 (see Table A8.6). These studies typically adjusted for other maternal and birth factors, and 
found an independent significant effect of induction.  
 
Numerous randomised controlled trials have examined induction of labour. A Cochrane review of 
RCTs by Gülmezoglu and colleagues (Gulmezoglu et al., 2006) compared pharmacological  
induction of labour with expectant management of labour (allowing pregnancy to progress 
naturally and labour to start spontaneously). Sub-groups of meta-analyses were conducted 
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according to completed weeks of gestation. Contrary to the results of the observational studies, 
women who had an induction at 37 to 40 completed weeks were at decreased risk of caesarean 
section compared to mothers who experienced expectant management. For mothers who gave birth 
at 41 and 42 weeks there was no significant difference in caesarean section rates between the 
induction and expectant management groups. A further Cochrane review by Boulvain and 
colleagues assessed the use of membrane sweeping for induction of labour (Boulvain et al., 2005). 
Membrane sweeping is a reasonably simple technique which is commonly tried before more formal 
pharmacological or surgical induction methods. During vaginal examination, a clinician introduces 
a finger to the opening of the cervix, separating the membranes from the lower uterine segment. 
The separation of the membranes has been shown to increase the local production of prostaglandins 
and therefore induce labour. Pooled estimates from the review indicated no significant difference in 
caesarean section rates between the membrane sweeping and control groups (Boulvain et al., 2005).  
 
Only four studies specifically examined the relationship between induction of labour and 
instrumental births. One large Belgian matched cohort study compared 7,683 women who had an 
elective induction to 7,683 women who had spontaneous onset of labour (Cammu et al., 2002). 
Unadjusted rates indicated around a 10% increased risk of instrumental births for mothers who had 
an elective induction, compared to those who began labour spontaneously. Another large study 
from America examined the births of over 12,500 mothers and found that mothers who had an 
elective induction were at around a 20% increased risk of instrumental birth (Dublin et al., 2000). 
The Cochrane review by Gülmezoglu and colleagues also found an increased risk of instrumental 
birth for mothers who had an induction. The combined risk estimate from a meta-analysis of 10 
RCTs examining instrumental birth indicated a 70% increase in risk for mothers who had an 
induction at term, compared to those in the expectant management group. However, sub-group 
meta-analyses at 41 and 42 weeks indicated no significant difference in instrumental birth rates 
between mothers in the induction and expectant management groups (Gulmezoglu et al., 2006). 
Boulvain and colleagues found no significant difference in rates of instrumental vaginal births 
between mothers randomised to membrane sweeping and those in the control group (Boulvain et 
al., 2005).  
 
The evidence from both observational and experimental studies typically indicate that induction of 
labour increases the risk of instrumental birth. The effect on caesarean section rates however, is not 
consistent. Despite all evidence from observational studies demonstrating an increased risk of 
caesarean section for mothers who have induction of labour, combined results of randomised 
controlled trials (recognised as the gold standard in research terms) do not. In fact, for mothers at 
term, the pooled estimates from the meta-analysis of RCTs indicate a decreased risk of caesarean 
section for mothers who had an induction at term, compared to those who did not.  
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One hypothesis to explain the contradictory results could be related to methods in the observational 
studies. Labours induced for maternal or fetal medical reasons may be more likely to result in 
assisted birth due to the reasons for induction, rather than due to the induction itself. Therefore, 
studies observing an increase in interventions in birth for mothers induced for clinical reasons 
could falsely attribute this rise to the induction. The majority of observational studies focused 
solely on elective inductions however, or reported outcomes separately for women who had 
elective inductions and those who had inductions for clinical indication (medical induction). 
Studies which collected data retrospectively from hospital records did therefore rely on the accurate 
reporting of indication for induction. Seyb and colleagues (Seyb et al., 1999) assessed mothers who 
had either a medical or an elective induction. Women were classified as being electively induced if 
the indication was stated as elective, or if the indication did not meet pre-specified criteria for a 
medical induction (e.g. PROM was a pre-specified criterion). However, details of the elective 
induction sample reveal over 30% had an induction for other medical reasons, e.g. suspected pre-
eclampsia and decreased amniotic fluid.   
 
Cervical status before induction is important. If the cervix is more favourable at the time of 
induction it can increase the likelihood of the procedure being successful (Gulmezoglu et al., 
2006). Yeast and colleagues compared the rates of caesarean section for women with favourable 
and unfavourable cervix. Among primiparous women with a favourable cervix induction the risk of 
caesarean section was 1.7 times that of women who entered labour spontaneously, but for women 
with an unfavourable cervix their risk was almost tripled (Yeast et al., 1999). Some observational 
studies and trials included in the 2006 Cochrane review did not account for cervical status.  
 
Although RCTs are recognised as the gold standard in research, problems in the design and 
implementation of trial protocols can introduce bias and influence results. In the 2006 review by 
Gülmezoglu and colleagues, 18 induction trials report on caesarean section as an outcome 
(Gulmezoglu et al., 2006). However, sub-group meta-analyses by gestational age were reported in 
the review. For the meta-analysis indicating a decreased risk of caesarean section for women 
induced at term, only three trials were included in the sub-group, which were conducted at 37-40 
weeks‟ gestation. On closer inspection of the three trials, which are heterogeneous in terms of 
design, problems with unclear randomisation procedure and lack of measurement of cervical status 
are apparent. In addition, the largest trial which provided most weight in the analysis had 
substantial crossover. Only 173 of 481 women in the induction group actually received an 
induction (Breart et al., 1982). The problems highlighted here indicate that a degree of caution 
should be taken when interpreting the result of a decreased risk of caesarean section for women 
induced at term from the review.    
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As inductions are commonplace, even a small increased risk of caesarean section or instrumental 
birth for induced women could significantly impact rates of assisted birth. It seems clear that more 
research is needed to clarify the relationship between induction and mode of birth. The 2004 NICE 
guidelines on caesarean section recommended that induction of labour should be offered beyond 41 
weeks as it reduces the risk of caesarean section (National Institute for Health and Clinical 
Excellence, 2004b). This recommendation was made based on the 2003 version of the Cochrane 
review on induction of labour (Crowley, 2003), whereas the 2006 version found no significant 
difference in caesarean section rates between women in the induction and the expectant 
management group at 41 weeks (Gulmezoglu et al., 2006). The authors of the updated 2006 version 
of the induction review stated that they used more strict methodological criteria which excluded 
eight trials, and six new trials were added. In more recent guidelines for induction of labour, 
induction is still recommended beyond 41 weeks, but this is to reduce the risks associated with 
prolonged pregnancy (National Institute for Health and Clinical Excellence, 2008b).  
 
8.4.3 Augmentation 
Methods used to induce labour can also be used in order to accelerate already established labour 
(augmentation). Delays in labour, particularly in the second stage, can lead to operative 
intervention. Augmentation of labour is also a component of active management of labour, and will 
therefore be discussed further later in this chapter.  
 
A Cochrane review of RCTs examined the use of amniotomy (or „breaking of the waters‟) for 
speeding up contractions and therefore shortening labour (Smyth et al., 2007) (see Table A8.6). 
Across nine trials including over 4,000 women, there was no evidence of shortening of labour for 
the women in the amniotomy group compared to the women who did not have an amniotomy. 
Women in the amniotomy group had an increased risk of emergency caesarean section, although 
this did not reach statistical significance. Due to the possible increased risk of caesarean section, 
with no associated shortening of labour, the authors concluded that amniotomy should not be used 
routinely.  
 
Wei and colleagues conducted a Cochrane review of studies where the experimental group were 
given early amniotomy and early oxytocin for delay, or prevention of delay, in the first stage of 
labour (Wei et al., 2009). Of the twelve studies, ten were „Prevention Trials‟ including women in 
early spontaneous labour and two were „Therapy Trials‟ including women with an established 
delay in labour. In contrast to the amniotomy review, women randomised to amniotomy and 
oxytocin were at a slightly reduced risk of caesarean section, although this was not statistically 
significant. The authors conducted stratified analyses by study type. For the two „therapy‟ trials 
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amniotomy and oxytocin had no effect on caesarean section rates. However, with these studies 
excluded, results for the ten „prevention‟ trials suggested a small reduction in caesarean sections for 
women in the early augmentation group. For instrumental vaginal births there was no evidence that 
early amniotomy and oxytocin had an effect on rates.         
 
8.4.4 Epidural  
Epidural anaesthesia provides the most effective form of pain relief during labour, involving 
blocking the central nerve by injecting local anaesthetic into the lower region of the spine (Anim-
Somuah et al., 2005). Over the past decades the use of epidural has increased dramatically and it is 
now a commonly used method of pain relief during labour (Lieberman and O'Donoghue, 2002). In 
2007-2008 over 17% of women had an epidural during labour and birth (Hospital Episode 
Statistics, 2009). Many health care professionals believe that the use of epidurals increases the 
likelihood of caesarean section (Tracy et al., 2007); however, there has been much debate over the 
issue (Lieberman and O'Donoghue, 2002). This debate has led to a great deal of research, both 
through observational studies and randomised controlled trials.   
 
Among the literature from observational studies, a consistent relationship was found between 
epidural use in labour and increased risk of caesarean section, with risk estimates ranging from 1.3 
to 48 times the risk compared to women who did not have an epidural (see Table A8.7). The 
reasons for the wide variation in risk estimates could be numerous. Different study populations, 
hospital rates of epidural use and caesarean sections, and management styles within the hospitals 
could all contribute. In a 2005 Cochrane review and meta-analysis of RCTs, Anim-Somuah and 
colleagues compared epidural to other forms of pain relief in labour (Anim-Somuah et al., 2005). In 
their review of twenty studies from several countries there was no statistically significant 
difference in the risk of caesarean section between the groups.  
 
The evidence from observational studies suggests that epidurals increase the risk of caesarean 
section, whereas the meta-analysis of RCTs indicates that the use of epidurals in labour has no 
significant impact on caesarean section rates. These results draw attention to the ongoing debate 
regarding the relationship between epidural use and caesarean sections. In observational studies of 
epidural use it is not always clear that the epidural was given for pain relief during labour, rather 
than the purpose of the caesarean section. Not excluding mothers who had an epidural for the 
purpose of a caesarean section would make the risk of caesarean appear greater than in reality. 
However, in the literature review by Lieberman and O‟Donoghue, observational studies were 
excluded which examined epidurals for the purpose of anaesthesia for caesarean section, and the 
included studies still showed an increased risk (Lieberman and O'Donoghue, 2002). Randomised 
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controlled trials are not immune to problems which could influence the result of a meta-analysis. In 
addition to heterogeneity between the studies in terms of populations and epidural regimen, some 
trials included in the 2005 Cochrane review had substantial crossover, where women randomised to 
receive no epidural did receive an epidural, and vice versa. Because analyses were conducted by 
intention to treat this does make the results more difficult to interpret (Anim-Somuah et al., 2005).  
 
Timing of administration of epidurals has also been highlighted as key to their effect on caesarean 
section, and this has been suggested as a possible explanation for the lack of significant effect in 
the Cochrane review (Klein, 2006). Klein conducted a sensitivity analysis of the trials included in 
the 2000 version of the Cochrane review (Howell, 2000), excluding studies that randomised 
women in the active phase of labour (≥4cm cervical dilation). When the three trials where women 
were randomised in the active phase of labour were excluded, the odds ratio for the remaining 
studies in the meta-analysis was 2.59 (95% CI=1.29-5.23) (Klein, 2006). However, it should be 
noted that four trials remained in the analysis, with only 172 mothers in total.  
 
Further research examining the timing of epidurals is clearly needed. As Cochrane reviews are 
regarded amongst the highest level of evidence their results can be very influential. The 2004 NICE 
guidelines for caesarean section state that epidural analgesia has no influence on the likelihood of 
caesarean section (National Institute for Health and Clinical Excellence, 2004b), and this 
conclusion is made partly based on the 2000 Cochrane review (Howell, 2000). 
 
For instrumental births the literature is more consistent. Across observational studies an increased 
risk of instrumental birth for mothers who had an epidural was apparent, with risk estimates 
ranging from 1.3-9.4 (see Table A8.7). In addition, the 2005 Cochrane review and meta-analysis 
showed a 40% increased risk of instrumental births for mothers who had an epidural across the 17 
included trials (Anim-Somuah et al., 2005).   
 
A further Cochrane review by Torvaldsen and colleagues examined whether discontinuing 
epidurals late in labour has an effect on outcomes. The meta-analyses showed no significant 
differences in rates of caesarean section or instrumental births between groups who discontinued 
epidural in the late stage of labour, and those that continued. However, the discontinuation group 
were more likely to report inadequate pain relief (Torvaldsen et al., 2004).    
 
8.4.5 Fetal heart rate monitoring 
Monitoring of the fetal heart during labour is done with the aim of identifying if the baby is short of 
oxygen (fetal hypoxia). Fetal hypoxia can lead to death or long-term brain damage, including 
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cerebral palsy in infants. Along with many other interventions in the labour process, the use of fetal 
monitoring has increased since it was introduced widely in the UK in the 1970s, and it is now a 
common part of care during labour (Royal College of Obstetricians and Gynaecologists, 2001). 
Changes in heart rate influence the decision to intervene and deliver the baby either using 
instruments such as a vacuum extractor or forceps, or through caesarean section (Alfirevic et al., 
2006). 
 
Although fetal heart rate (FHR) monitoring was introduced with the aim of avoiding hypoxia-
induced fetal deaths during labour, despite its long-term use, this has not been achieved (Alfirevic 
et al., 2006, Royal College of Obstetricians and Gynaecologists, 2001). Concerns have also been 
raised about the safety of fetal monitoring (Thacker et al., 1995), especially in relation to the 
interpretation of data from monitoring equipment (Gibb and Arulkumaran, 1997). 
 
There are two main types of fetal monitoring; continuous electronic fetal monitoring (EFM) where 
electrodes are placed either externally on the mother‟s abdomen or internally on the fetal scalp and 
monitoring is continuous, and intermittent auscultation (IA) where the FHR is monitored 
occasionally with the use of either a fetal stethoscope or a hand-held Doppler ultrasound monitor 
(Alfirevic et al., 2006). A recent Cochrane review of RCTs by Alfirevic and colleagues included 
studies which compared continuous EFM to intermittent auscultation (Alfirevic et al., 2006) (see 
Table A8.8). The pooled estimate for 10 RCTs including around 30,000 women indicated that 
women who had continuous EFM were over 60% more likely to have a caesarean section and over 
15% more likely to have an instrumental vaginal birth, than women who had intermittent 
auscultation. In addition, although continuous EFM was associated with a decreased risk of 
neonatal seizures, there was no decreased risk of perinatal death and no decrease in the occurrence 
of cerebral palsy. Meta-analyses were also conducted by risk status, with similar results for both 
women of low and high risk status. 
 
It is likely that, the reason for the increased risk of caesarean section and instrumental birth 
associated with more continuous monitoring of the fetal heart is related to difficulties interpreting 
the FHR pattern. Monitoring the fetal heart is complicated by the fact that the heart rate can 
fluctuate naturally, particularly during contractions (Alfirevic et al., 2006). Studies assessing the 
reliability and validity of FHR monitoring have found substantial inter-observer and intra-observer 
variation in interpreting FHR tracings (Parer and King, 2000). Attempts have been made to define 
and assess when FHR patterns are normal and when they are abnormal, including the use of 
computerized systems used to develop algorithms and decision-making tools (Parer et al., 2009, 
Parer and King, 2000). However, despite much research, computerized systems have not been 
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shown to improve upon the interpretation of professionals (National Institute for Health and 
Clinical Excellence, 2007).  
 
Additional tests such as fetal blood sampling (FBS) are available to assess if the unborn baby is 
truly compromised when a FHR reading is believed to be abnormal. The pooled risk estimates 
discussed earlier from the Cochrane review included five studies where the experimental group had 
FBS in addition to continuous EFM (Alfirevic et al., 2006). The authors of the review conducted 
separate analyses for mothers who had continuous EFM only, and found an even higher increased 
risk of caesarean section, with women who had continuous EFM at almost twice the risk compared 
to mothers who had intermittent auscultation. However, although the use of FBS alongside 
continuous EFM appears to be beneficial in reducing the risk of caesarean sections, in practice 
further diagnostic tests such as FBS are not always carried out.            
 
Current NICE guidelines for intrapartum care recommend intermittent auscultation should be used 
for low-risk women, with auscultation for at least one minute every fifteen minutes (National 
Institute for Health and Clinical Excellence, 2007). However, in practice continuous EFM is used 
widely (Alfirevic et al., 2006), and interviews with UK midwives have revealed a tendency to 
apply continuous EFM, regardless of a woman‟s risk status (Hindley et al., 2006). A further finding 
from the interviews was that EFM was used as a substitute for the presence of a midwife on busy 
shifts, who would otherwise use their clinical skills to monitor fetal wellbeing (Hindley et al., 
2006).  
 
8.4.6 Active management of labour 
Research on active management of labour was first published in 1969, spearheaded by Kieran 
O‟Driscoll, a Clinical Professor at the National Maternity Hospital in Dublin (O'Driscoll et al., 
1969). Active management of labour was proposed as a package of care allowing for control of 
labour, with the aim of shortening the labour process, particularly for primiparous women, who are 
known to have longer labours (O'Driscoll et al., 1969, O'Driscoll et al., 1973). Components of the 
active management package included:  
 one-to-one continuous support from a nurse during labour; 
 routine artificial rupture of the membranes (amniotomy); 
 use of intravenous drug oxytocin to increase the frequency and intensity of uterine 
contractions;  
 strict criteria for the diagnosis of labour; 
 strict monitoring of the progress of labour (through plotting progress on a 
partogram); 
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 strict criteria for identifying slow progress and fetal compromise; 
 peer review of assisted births. 
  
Since its introduction, components of active management of labour, particularly amniotomy and 
early use of oxytocin, have become more widely used. Given that many caesarean sections are 
performed for „failure to progress‟, an intervention with the potential to shorten labour could also 
possibly reduce caesarean sections. Due to the interventionist nature of some aspects of the 
package, active management has come under some criticism. Thornton and Lilford in 1994 
published a review of research issues surrounding active management (Thornton and Lilford, 
1994). Randomised controlled trials conducted on the separate components of active management 
up to that point (amniotomy, early oxytocin and both combined) had shown no statistically 
significant reduction in caesarean sections. Although, as pointed out by O‟Driscoll in a response to 
the review, caesarean section rates were not a motivating factor when active management of labour 
was introduced, as rates of caesarean section were very low at the time (O'Driscoll, 1994).  
 
More recently, two Cochrane reviews have been published regarding active management of labour 
(see Table A8.9). Brown and colleagues reviewed trials where the experimental group involved a 
package of care including more than two or all of the key elements of active management as 
described above (Brown et al., 2008). In all trials the comparison group was routine care. Seven 
studies from a variety of countries were included in the review. A meta-analysis indicated a 
reduced risk of caesarean section for women randomised to the active management group, but this 
was not statistically significant. For instrumental births there was no significant difference between 
the two groups.  
 
Wei and colleagues conducted a similar review, but focused on studies where the experimental 
group were given early amniotomy and early oxytocin for delay, or prevention of delay, in the first 
stage of labour (Wei et al., 2009) (see more detailed description in „augmentation‟ section). In 
addition to the seven studies included in the review by Brown and colleagues (Brown et al., 2008), 
five more studies were included. Women randomised to amniotomy and oxytocin were at a slightly 
reduced risk of caesarean section, although this was not statistically significant. For instrumental 
vaginal births there was no evidence that early amniotomy and oxytocin had an effect on rates.         
 
Studies assessing the efficacy of a package of care can be problematic. In the two main reviews 
discussed here, and particularly for the Brown and colleagues review, there was substantial 
heterogeneity between the study interventions, with different studies adopting different components 
of the active management package, with doubtless differences in routine care comparison groups 
also, which were often not described. The problem arises when trying to establish what aspects of 
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the management package are effective, or whether they exert a combined effect. Although Wei and 
colleagues attempted to standardise their experimental groups by only including studies which 
adopted early amniotomy and early oxytocin, studies differed in the timing of these interventions, 
the routine care received by the control group and in addition, three trials included more 
components of active management. Exclusion of the three trials which included additional 
components did not affect risk estimates however. 
 
In the aforementioned 1994 review, Thornton argued against the use of active management, as 
RCTs conducted at that point in time did not indicate a reduction in caesarean section for individual 
components of the package. The only evidence of a significant reduction in caesarean sections had 
been for support during labour (Thornton and Lilford, 1994).   
 
8.4.7 Support during labour 
The benefits of one-to-one support during labour have been well documented, with research from 
qualitative and quantitative studies suggesting a variety of positive outcomes for women who are 
well supported. The benefits of support include birth outcomes such as reduced length of labour 
(Klaus et al., 1992, Klaus et al., 1986, Langer et al., 1998, Scott et al., 1999, Sosa et al., 1980) and 
a decreased need for pain relief (Hodnett et al., 2007, Scott et al., 1999). For the mothers, additional 
benefits include increased satisfaction and increased perception of the birth as a positive experience 
(Hodnett et al., 2007, Hofmeyr et al., 1991, Klaus et al., 1992, Langer et al., 1998, Tarkka and 
Paunonen, 1996, Zhang et al., 1996), and there has also been a link to increased breast feeding 
(Hofmeyr et al., 1991, Klaus et al., 1992, Langer et al., 1998, Zhang et al., 1996).   
 
When childbirth moved from home to hospital, many traditional childbirth practices were lost or 
altered, including companionship in labour. In the past it was common for a woman to be supported 
by other women (Lozoff et al., 1988). Currently, in the UK context, most fathers now attend the 
birth of their baby (Somers-Smith, 1999). However, support during labour can be provided by a 
variety of individuals; including the partner, a family member or friend. A midwife can also 
provide support to a woman during labour. However, in practice, due to shortages of staff and busy 
labour wards, many midwives are frequently caring for more than one woman at a time, impeding 
their ability to provide continuous support (Page, 2003). 
 
Recently, media attention regarding midwife shortages has made reference to the use of doulas 
(Campbell, 2009). A doula is a woman experienced in childbirth who provides continual physical, 
emotional and informational support to women before, during and just after birth (Langer et al., 
1998). Although doula care is more popular in America (Trainor, 2002), there has been increased 
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interest in doula care in the UK (Campbell, 2009). In the UK, women can pay for doula care during 
the antenatal, intrapartum and postnatal periods. Doula UK was established in 2001 as a network of 
doulas, allowing women to find a doula local to them (Doula UK, 2005). There has also been 
government recognition of doula care as more recently, in 2008, the Department of Health provided 
funding for a project  providing volunteer doulas for deprived women (Goodwin Development 
Trust, 2009).  
 
Literature from both observational and experimental studies has consistently shown fewer 
caesarean sections for mothers who are supported during labour (Table A8.10). In a previous 
research project, I conducted a study utilising data from the Millennium Cohort Study to explore 
which women were more likely to be unaccompanied during labour (other than by health staff), and 
to examine the consequences of being unaccompanied. Those who did not have a companion were 
more likely to be single, multiparous women from more disadvantaged backgrounds and they were 
at an increased risk of emergency caesarean section, amongst other outcomes, compared to mothers 
who reported that they were accompanied (Essex and Pickett, 2008). A Cochrane review of RCTs 
compared women who were randomised to receive continuous one-to-one care during labour from 
a health professional or lay person (including doulas, childbirth educators, retired nurses and 
female relatives or friends), with women who received routine care. Despite heterogeneity between 
the studies in terms of country and support provider, data from over 13,000 women across 16 trials 
indicated a moderate but significant reduction in both caesarean sections and instrumental births 
(Hodnett et al., 2007).  
 
It seems plausible that supporting a woman during her labour and birth can reduce the need for 
medical intervention. In qualitative studies, mothers describe how a support partner can act as a 
distraction from pain (Bowers, 2002, Campero et al., 1998). If women are more able to cope with 
pain they are less likely to need pain relief such as an epidural, and they may also be less likely to 
encounter a cascade of events as described at the beginning of this section, concluding with an 
instrumental birth or caesarean section. Theoretical explanations for the link between support and 
outcomes suggest that support reduces the reliance on medical technology by enhancing the 
physiology of labour, and increasing a woman‟s sense of control (Hodnett et al., 2007). 
Furthermore, health professionals could modify their behaviour regarding interventions, as they are 
aware they are being observed by a paraprofessional etc.  
 
Support during labour may act as a buffer against the need for some obstetric interventions. 
Because of these beneficial associations, the importance of the support provided for a woman 
during labour has received growing interest. In fact, in the recent NICE guidelines for intrapartum 
care, support in labour was highlighted as a key priority, with recommendations that women should 
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receive supportive one-to-one care and that women in established labour should not be left on their 
own, except for short periods of time (National Institute for Health and Clinical Excellence, 2007). 
 
8.5 Conclusions 
Over the years, changing childbirth practices and organisation of maternity care in the UK have led 
to the centralisation of maternity services. Consequently, most women are giving birth in hospitals, 
on consultant-led wards. In addition, many interventions are routinely used in intrapartum care, 
demonstrating the medicalisation of birth and an increasing reliance on technology. Research has 
demonstrated that some labour interventions can increase the risk of caesarean section or 
instrumental birth.   
 
Rates of caesarean section and instrumental births vary widely across maternity units. Midwife-led 
and birth centre care models appear to improve outcomes, with lower rates of caesarean section and 
instrumental vaginal birth. However, as these models of care are very different from conventional 
hospital care, it is difficult to disentangle what is causing better outcomes. Additionally, birth 
centres are rare, and are not suitable for all women, e.g. women at a high risk of complications in 
labour. 
 
What is common to both birth centre and midwife-led care is the aim of providing continuous 
support during labour. As birth centres and midwife-led units are generally small, midwives may be 
more able to provide one-to-one care than their counterparts working in conventional hospital units, 
who are more likely to be caring for more than one woman at a time. Hodnett and colleagues‟ 
review highlights the benefits of  one-to-one support during labour, including a reduction in 
caesarean sections and instrumental vaginal births, across a range of settings (Hodnett et al., 2007). 
The review also highlights that support during labour does not need to come from a health 
professional, but that benefits of one-to-one support are observed from lay persons. Midwives 
should be aware of how the support they provide to women has the potential for short-term and 
long-term impact. Women should also be informed of the benefits of support so that they can bring 
a suitable support partner with them, which could be especially important on busy labour wards. 
My earlier research with the Millennium Cohort Study has demonstrated that around 5% of UK 
women may not have a support partner with them during labour, and that these women are 
generally from a more disadvantaged background and at risk of poorer outcomes (Essex and 
Pickett, 2008). 
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8.6 Research questions 
 What are the characteristics of the women in the MCS who did not attend antenatal care 
compared with those who attended (a) antenatal care only or (b) both antenatal care and 
antenatal classes?  
 What is the effect of antenatal care/class attendance on mode of birth, after adjusting for 
predictors of antenatal attendance?  
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CHAPTER 9:  The Millennium Cohort Study: 
Antenatal care and mode of birth 
 
9.1 Background 
Few studies have investigated the relationship between antenatal care (and/or classes) and birth 
outcomes, including mode of birth (see further discussion of literature in Chapter 8). However, the 
modest quantity of literature which has examined this relationship has predominantly indicated a 
surprising result; that women who do not attend antenatal care are at a decreased risk of caesarean 
section (Behague et al., 2002, Braveman et al., 1995, Gareen et al., 2003, Gissler and Hemminki, 
1994, Gomes et al., 1999, Simoes et al., 2005, Petrou et al., 2003). Many of these studies were 
simply adjusting for antenatal care as a covariate when examining risk factors for mode of birth 
(Braveman et al., 1995, Gareen et al., 2003, Gomes et al., 1999). In addition, there is some 
evidence, although weaker than that for antenatal care, that women who receive more education 
antenatally are at a higher risk of caesarean section (Gunn et al., 1983, Sturrock and Johnson, 
1990). Because only a small number of studies have investigated the association between antenatal 
care and mode of birth, and because some of the studies which have, did not explicitly set out to do 
so, the unusual relationship appears to have been largely overlooked in previous literature.  
 
As the aforementioned studies used observational data, there are issues regarding selection bias 
when interpreting their results, as women who choose to attend antenatal care or classes are likely 
to be different to those who do not. In fact, studies have shown that women who receive little 
antenatal care are more likely to be from disadvantaged backgrounds in terms of age, socio-
economic position and ethnicity (Healthcare Commission, 2008, Rowe and Garcia, 2003), and that 
these women are also less likely to attend antenatal classes (Cliff and Deery, 1997, Fabian et al., 
2004), or to find them beneficial if they do attend (Fabian et al., 2005). We know from the 
extensive literature described in Chapter 2 that many of these characteristics are also related to 
mode of birth.  
 
The previous literature examining the relationship between antenatal care and mode of birth has, in 
most cases, adjusted for these types of covariates. However, it is possible that in previous studies 
there were unmeasured differences between women who attended antenatal care and non-attenders, 
and that these differences confounded the relationship between antenatal care and mode of birth.  
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There has also been little research done to identify the characteristics of women who do not receive 
any antenatal care, mainly due to the difficulties of identifying women who do not access care. The 
Infant Feeding Survey from 2000 found that around 2% of women in their UK survey had not 
attended antenatal care (Hamlyn et al., 2002). The retrospective nature of the questions regarding 
antenatal care in the MCS provides a distinct opportunity to assess the characteristics of women 
who reported receiving no antenatal care, and to explore what happens to them during labour and 
birth. 
9.2 Antenatal care in the MCS 
To assess the antenatal care women received, the responses (yes or no) to the following MCS 
questions were examined;  
 When you were pregnant with [baby name], did you have any antenatal care from a 
midwife, your GP or at a hospital?  
 Did you attend any antenatal classes? 
For the purposes of the analyses the variables were combined as described in Chapter 3 resulting in 
a variable with three categories; (1) received care and attended classes, (2) received care but did not 
attend classes and (3) did not receive any care.  
 
9.3 Unadjusted analyses with mode of birth 
Figures 9.1 and 9.2 display rates of different modes of birth according to women‟s receipt of 
antenatal care (frequencies and percentages are detailed in Table A9.2). In agreement with some of 
the previous literature described above and in Chapter 8, results for both primiparous and 
multiparous mothers indicated that when compared to mothers who received antenatal care and 
attended classes, mothers who did not receive antenatal care or did not attend classes were at a 
decreased risk of having a caesarean section or an instrumental birth. Chi squared analyses 
indicated that the relationship was significant for primiparous mothers (p<0.001) and of borderline 
significance for multiparous mothers (p=0.05).  
 
As can be seen in Figures 9.1 and 9.2, some women who reported having no antenatal care also 
reported having a planned caesarean section. As a planned caesarean section would be organised 
during the antenatal period during a consultation between a woman and a health care professional, 
this result appears to be an anomaly, and will be examined further in the discussion at the end of 
this chapter.   
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Figure 9.1: Mode of birth according to level of antenatal care for primiparous mothers  
 
 
Figure 9.2: Mode of birth according to level of antenatal care for multiparous mothers 
 
 
9.4 Analytical methods 
The backgrounds of women who did or did not receive antenatal care or attend classes were 
explored by examining a variety of demographic characteristics including socio-demographic, 
socio-economic, psychosocial and pregnancy-related factors. In addition, as previous research has 
suggested that the association between antenatal care attendance and higher rates of operative 
births could be due to high-risk women being more likely to attend antenatal care (Gissler and 
Hemminki, 1994), differences in pregnancy complications between antenatal groups were also 
assessed. Unweighted frequencies and weighted percentages are presented, stratified by parity, and 
all unadjusted analyses were tested for significance using chi squared tests. 
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To identify the important characteristics which predict attendance at antenatal care and antenatal 
classes, characteristics found to be significant in the unadjusted analyses were modelled together 
within each domain in multinomial logistic regression models. Domains with only one covariate, 
e.g. psychosocial, were not modelled. For example, ethnicity, first language and migration status 
were modelled together to see which factors were independently and significantly related to 
antenatal attendance. Characteristics found to be significantly related to antenatal attendance from 
each domain were added into a final model. Figures 9.3 and 9.4 display models for primiparous and 
multiparous mothers. 
 
Birth weight and gestational age were assessed for each antenatal group (see Table A9.8). Women 
who give birth before term may not be able to attend classes scheduled late in the third trimester. 
Also, women from more disadvantaged backgrounds are more likely to have preterm or low birth 
weight infants, both of which are related to mode of birth. Labour events across antenatal groups 
were also investigated (Table A9.9); including induction of labour, complications during labour 
and length of labour.  
 
Maternal factors found to be important in predicting antenatal care and class attendance in the final 
models from Tables A9.4 through A9.7 were included as covariates in adjusted models assessing 
antenatal care in relation to mode of birth. Interactions between maternal factors and antenatal care 
were also explored in relation to mode of birth, with any significant interactions were also 
controlled for. Additionally labour and infant factors found to be significantly different between 
antenatal groups were also controlled for. 
 
9.5 Results 
The characteristics of mothers according to their antenatal care are presented in Table A9.3. Results 
were stratified by parity as first-time mothers were much more likely to receive care and attend 
classes (67.5% of first-time mothers) than multiparous mothers (14.5%).  
 
9.5.1 Receipt of antenatal care; unadjusted characteristics of mothers 
Mothers who were younger at the time of birth and at age at first birth (for multiparous mothers) 
were more likely to have received no antenatal care. Non-White women and especially those of 
Pakistani or Bangladeshi origin, non-English speaking mothers and mothers who were not born in 
the UK were more likely to have received no antenatal care. Rates of non-attendance at antenatal 
care were also higher among women of lower socio-economic position as measured by educational 
level and social class. Mothers who did not receive antenatal care were also more likely to have 
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been unhappy or not bothered when they discovered they were pregnant, to have not planned the 
pregnancy and to have smoked during the pregnancy. Additionally, they were more likely to have 
reported having no medical complications during the pregnancy.  
 
9.5.2 Class attendance; unadjusted characteristics of mothers 
Similar factors predicted non-attendance at classes as predicted non-receipt of antenatal care. For 
example, Pakistani and Bangladeshi mothers were very unlikely to attend classes; among 
primiparous mothers only 24% of Pakistani and Bangladeshi mothers attended classes compared to 
69% of White mothers. Socio-economic status was again highly related to class attendance; over 
90% of primiparous women with degree level equivalent qualifications attended classes compared 
to less than 30% of women who had no qualifications. Similarly, around 90% of women in the 
highest social class band attended classes compared to 38% in the lowest. Women who smoked 
during pregnancy were much less likely to attend classes. Among primiparous women who smoked 
heavily during pregnancy less than 38% attended classes, whereas over three-quarters of women 
who had never smoked attended classes. 
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9.5.3 Antenatal care and class attendance; independent predictors 
Figures 9.3 and 9.4 summarise the way in which maternal characteristics were modelled in order to 
establish the independent predictors of antenatal care.  
 
Figure 9.3: Summary of the characteristics of primiparous women examined in relation to antenatal 
care: the significant predictors and the models built for statistical adjustment 
Unadjusted 
 
 Domain models  Full model 
Socio-demographic     
Age at cohort member 
birth 
   Age at cohort member 
birth 
Ethnicity, language and 
migration 
    
Ethnicity  Ethnicity  Ethnicity 
First language at home  First language at home  First language at home 
How long lived in the UK  How long lived in the UK  How long lived in the UK 
Socio-economic     
Educational level   Educational level   Educational level  
Social class  Social class  Social class 
Psychosocial     
Feelings about pregnancy    Feelings about pregnancy 
Pregnancy     
Planned pregnancy  Planned pregnancy  Planned pregnancy 
Smoking in pregnancy  Smoking in pregnancy  Smoking in pregnancy 
Complications during 
pregnancy: CS risk factor 
    
Complications during 
pregnancy: Other 
 Complications during 
pregnancy: Other 
 Complications during 
pregnancy: Other 
Factors in bold were significantly related to antenatal care 
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Figure 9.4: Summary of the characteristics of multiparous women examined in relation to antenatal 
care: the significant predictors and the models built for statistical adjustment 
Unadjusted 
 
 Domain models  Full model 
Socio-demographic     
Age at cohort member 
birth 
 Age at cohort member 
birth 
 Age at cohort member 
birth 
Age at first birth  Age at first birth  Age at first birth 
Ethnicity, language and 
migration 
    
Ethnicity  Ethnicity  Ethnicity 
First language at home  First language at home   
How long lived in the UK  How long lived in the UK  How long lived in the UK 
Socio-economic     
Educational level   Educational level   Educational level  
Social class  Social class  Social class 
Psychosocial     
Feelings about pregnancy    Feelings about pregnancy 
Pregnancy     
Planned pregnancy  Planned pregnancy  Planned pregnancy 
Smoking in pregnancy  Smoking in pregnancy  Smoking in pregnancy 
Complications during 
pregnancy: CS risk factor 
    
Complications during 
pregnancy: Other 
 Complications during 
pregnancy: Other 
 Complications during 
pregnancy: Other 
Factors in bold were significantly related to antenatal care 
 
Tables A9.4 and A9.5 present models for the characteristics of primiparous women who received 
different levels of antenatal care (received care and attended classes, received care but did not 
attend classes or did not receive care), and Tables A9.6 and A9.7 present similar models for 
multiparous women. For primiparous women, regression models included women who received 
care and attended classes as the comparator group, as over 67% of primiparous women were in this 
group. Multiparous women, however, were much less likely to attend antenatal classes for their 
later pregnancy, therefore the comparator group for the multiparous women was those who 
received care but did not attend classes (which included over 82% of these women). 
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9.5.4 Primiparous women who did not receive antenatal care 
Results from the multinomial logistic regression models are presented in Table A9.4. Women who 
received care and attended classes were the base comparator.  
 
9.5.4.1 Age at birth 
Primiparous women who were young were much more likely to receive no antenatal care compared 
to those aged 25-29 (e.g. fully adjusted RRR for women aged 19 or younger=4.00, p<0.001, see 
Figure 9.5).  
 
Figure 9.5: The effect of maternal age on non-receipt of antenatal care for primiparous women 
 
**p<0.001 *p<0.05 
 
9.5.4.2 Ethnicity, language and migration 
Pakistani or Bangladeshi mothers were at an increased risk of not receiving antenatal care. The 
association was strong with Pakistani or Bangladeshi mothers, more than 6 times more likely not to 
have received antenatal care than White women (RRR=6.25, p<0.001).  
 
Compared to women who had lived in the UK since birth, women who had migrated to the UK 
more than five years prior to interview were twice as likely to have received no antenatal care 
(fully adjusted RRR=2.44, p<0.05), although having lived in the UK for less than five years was 
not related to receipt of antenatal care after adjustment (RRR=0.71, p=0.54). Although having a 
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non-English first language appeared to increase the risk of receiving no antenatal care in unadjusted 
analyses, when fully adjusted, language was not related to antenatal care attendance.  
 
9.5.4.3 Socio-economic status 
Lower educational level notably increased the risk of primiparous women not receiving antenatal 
care. Although the risk was attenuated in the fully adjusted model (see Figure 9.6) the significant 
association remained (e.g. fully adjusted RRR=7.95, p<0.001 for women with no qualifications 
compared to degree-qualified women). Although lower social class was similarly associated with 
non-receipt of antenatal care in the unadjusted and domain model, when adjusted for all other 
significant maternal factors in the full model, social class was not significantly related to receipt of 
antenatal care.  
 
Figure 9.6: The effect of educational level on non-receipt of antenatal care for primiparous women 
 
**p<0.001 *p<0.05 
 
9.5.4.4 Smoking in pregnancy 
Women who smoked during pregnancy were much more likely to have received no antenatal care 
(see Figure 9.7). In fact mothers who smoked heavily were more likely to have received no 
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antenatal care than mothers who were light smokers (unadjusted RRR=5.36, p<0.001 for light 
smokers and RRR=7.15 for heavy smokers compared to non smokers). Although the strength of the 
association attenuated with adjustment for other pregnancy factors, and more so when fully 
adjusted, there remained a significant effect with mothers who smoked during pregnancy being 
more than twice as likely to not receive antenatal care (fully adjusted RRR=2.67, p<0.05 for light 
smokers and RRR=2.98, p<0.05 for heavy smokers compared to non smokers). In addition, in the 
fully adjusted model, women who quit smoking in pregnancy were more likely to have received 
antenatal care than women who had never smoked (fully adjusted RRR=0.48, p<0.05).  
 
Figure 9.7: The effect of smoking during pregnancy on non-receipt of antenatal care for 
primiparous women 
 
**p<0.001 *p<0.05 
 
9.5.4.5 Other pregnancy factors 
Feelings about the pregnancy, whether the pregnancy was planned and complications during 
pregnancy were unrelated to receipt of antenatal care when fully adjusted for other maternal 
factors. 
 
9.5.5 Multiparous women who did not receive antenatal care 
Results from the multinomial logistic regression models are presented in Table A9.6. Women who 
received antenatal care but did not attend classes were the base comparator.  
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9.5.5.1 Maternal age 
In the fully adjusted model, women who were 35 or older at the cohort birth were less likely to be 
non-attenders to antenatal care than women in their late twenties (RRR=0.55, p<0.05, see Figure 
9.8). Age at first birth was not a significant predictor of multiparous women not receiving antenatal 
care, once other maternal factors were adjusted for. 
 
Figure 9.8: The effect of maternal age on non-receipt of antenatal care for multiparous women 
 
**p<0.001 *p<0.05 
 
9.5.5.2 Ethnicity, language and migration 
In unadjusted analyses, all non-White mothers appeared to be at higher risk of not receiving 
antenatal care; however, after adjustment for other maternal factors, only mothers of Mixed 
ethnicity and Pakistani/Bangladeshi women were at higher risk of not receiving care (fully adjusted 
RRR=4.92, p<0.05 for Mixed ethnicity and RRR=1.94, p<0.05 for Pakistani/Bangladeshi women, 
see Figure 9.9). 
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Figure 9.9: The effect of ethnicity on non-receipt of antenatal care for multiparous women 
 
**p<0.001 *p<0.05 
 
Language spoken at home was not related to the likelihood of receiving antenatal care when 
adjusted for other maternal factors, but mothers who had migrated to the UK over five years prior 
to interview were over twice as likely as a UK-born mother to have received no antenatal care 
(fully adjusted RRR=2.47, p<0.05).  
 
9.5.5.3 Socio-economic status 
In unadjusted analyses, mothers with lower educational qualifications and of lower social class 
were more likely to have received no antenatal care. When fully adjusted for other maternal factors, 
social class remained a significant predictor of women receiving antenatal care (see Figure 9.11), 
with mothers in the lowest social class bands over twice as likely to have not received care and 
mothers who were unclassified being almost 4 times more likely (RRR=2.91, p<0.05 for semi-
routine; RRR=2.75, p<0.05 for routine and RRR=4.07, p<0.05 for unclassified occupation 
compared to mothers from households where the highest occupation was higher managerial and 
professional). For educational level, mothers with no qualifications remained over twice as likely to 
have not received care (fully adjusted RRR=2.09, p<0.05, see Figure 9.10). 
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Figure 9.10: The effect of educational level on non-receipt of antenatal care for multiparous women 
 
**p<0.001 *p<0.05 
 
Figure 9.11: The effect of social class on non-receipt of antenatal care for multiparous women 
 
**p<0.001 *p<0.05 
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9.5.5.4 Smoking during pregnancy 
In contrast to primiparous women, for whom there was a gradient of decreasing likelihood of 
having received antenatal care with increasing smoking, only multiparous women who smoked 
heavily during pregnancy were more likely to have received no antenatal care, and the result was of 
borderline significance (fully adjusted RRR=1.55, p=0.06, see Figure 9.12). 
 
Figure 9.12: The effect of smoking during pregnancy on non-receipt of antenatal care for 
multiparous women 
 
**p<0.001 *p<0.05 
 
9.5.5.5 Other pregnancy factors 
Women who experienced problems during pregnancy other than those that have been linked to 
caesarean section were more likely to have received antenatal care. Adjustment for maternal factors 
altered the reduced risk only slightly (unadjusted RRR 0.44, p<0.001 and fully adjusted RRR=0.43, 
p<0.001). 
 
Mothers‟ feelings about pregnancy and whether the pregnancy had been planned were unrelated to 
the likelihood of receiving antenatal care for multiparous women.  
 
9.5.6 Primiparous women who received care but did not attend classes 
Results from the multinomial logistic regression models are presented in Table A9.5. Women who 
received care and attended classes were the base comparator.  
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9.5.6.1 Maternal age 
Figure 9.13 shows the effect of maternal age on attendance at classes among first-time mothers. 
The likelihood of women not attending classes increased with decreasing age. Although the risks 
were attenuated when fully adjusted, the decreased attendance with decreasing age remained. For 
example, teenage women were still over twice as likely to not attend compared to women in their 
late twenties (fully adjusted RRR=2.36, p<0.001). 
 
Figure 9.13: The effect of maternal age on non-attendance at antenatal classes for primiparous 
women 
 
**p<0.001 *p<0.05 
 
9.5.6.2 Ethnicity, language and migration 
Figure 9.14 displays the effect of ethnicity on attendance at antenatal classes among primiparous 
women. Pakistani or Bangladeshi women were over 7 times more likely to be non-attenders at 
classes than White mothers and Indian mothers were also less likely to attend (fully adjusted 
RRR=7.20, p<0.001 for Pakistani/Bangladeshi women and 1.79, p<0.05 for Indian women). 
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Figure 9.14: The effect of ethnicity and religion on non-attendance at antenatal classes for 
primiparous women 
 
**p<0.001 *p<0.05 
 
There was a higher risk of non-attendance at classes for women who spoke a language other than 
English at home in the unadjusted model and in the domain model (RRR=4.09, p<0.001 and 
RRR=2.00, p<0.05 respectively) compared to English speaking women; however, when fully 
adjusted in the final model, language was no longer significant (RRR=1.80, p=0.07). Similarly, 
migration status was not significantly related to class attendance when fully adjusted. 
 
9.5.6.3 Socio-economic status 
For primiparous women, non-attendance at classes was more likely for women of lower socio-
economic status in terms of educational qualifications and social class (see Figure 9.15 and 9.16). 
In the unadjusted model, women who had no qualifications were 13 times more likely to not attend 
classes compared to women with degree level qualifications (RRR=12.92, p<0.001). In the final 
model, although the risk was reduced, mothers with no qualifications were still 3 times more likely 
not to attend than their more qualified counterparts (RRR=3.15, p<0.001).   
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Figure 9.15: The effect of educational level on non-attendance at antenatal classes for primiparous 
women 
 
**p<0.001 *p<0.05  
 
Figure 9.16: The effect of social class on non-attendance at antenatal classes for primiparous 
women 
 
** p<0.001 *p<0.05  
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9.5.6.4 Smoking in pregnancy 
Women who smoked during pregnancy were more likely to be non-attenders (fully adjusted 
RRR=2.04, p<0.001 for light smokers and RRR=2.19, p<0.001 for heavy smokers compared to non 
smokers, see Figure 9.17). 
 
Figure 9.17: The effect of smoking during pregnancy on non-attendance at antenatal classes for 
primiparous women 
 
**p<0.001 *p<0.05 
 
9.5.6.5 Other pregnancy factors 
When examining other pregnancy-related factors, primiparous women for whom the pregnancy 
was a surprise were more likely to be non-attenders (RRR=1.46, p<0.001 for women for whom the 
pregnancy was a surprise compared to women who planned the pregnancy).  
 
Complications during pregnancy did not affect antenatal class attendance, and although women 
who were unhappy or not bothered about the pregnancy were at higher risk of not attending classes 
in the unadjusted model (RRR=2.45, p<0.001), after adjustment for other maternal factors feelings 
about pregnancy, was no longer a significant predictor of antenatal class attendance (RRR=1.04, 
p=0.77).  
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9.5.7 Multiparous women who received care and attended classes; 
As discussed previously, few multiparous women in the MCS attended antenatal classes (14.5%). 
Results from the multinomial logistic regression models are presented in Table A9.7. Women who 
received care but did not attend classes were therefore the reference group.  
9.5.7.1 Socio-demographic 
Mothers who were over 35 at the index birth were more likely to attend classes than mothers aged 
25-29, whereas mothers aged 20-24 were comparatively less likely (fully adjusted RRR=1.55, 
p<0.001 for 35 and older and RRR=0.73, p<0.05 for 20-24, see Figure 9.18). Age at first birth was 
unrelated to antenatal class attendance when adjusted for age at cohort member birth. 
 
Figure 9.18: The effect of maternal age on attendance at antenatal classes for multiparous women* 
 
**p<0.001 *p<0.05 
 
9.5.7.2  Ethnicity, language and migration 
Although Pakistani or Bangladeshi women were less likely to attend classes in unadjusted analyses 
(RRR=0.65, p<0.05), when included in the fully adjusted model, this effect was no longer 
significant (RRR=0.66, p=0.09). First language at home and migration status were also unrelated to 
attendance at classes. 
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9.5.7.3 Socio-economic 
In unadjusted analyses, multiparous women of lower socio-economic status as measured by 
educational level and social class were less likely to attend classes. When adjusted in the domain 
model, social class was no longer related to class attendance, whereas when fully adjusted the 
strength of the association between education and class attendance weakened only slightly (e.g. 
RRR=0.51, p<0.001 for no qualifications compared to women with degree level qualifications, see 
Figure 9.19).  
 
Figure 9.19: The effect of educational level on attendance at antenatal classes for multiparous 
women 
 
**p<0.001 *p<0.05 
 
9.5.7.4 Smoking in pregnancy 
Multiparous women who smoked heavily during pregnancy were significantly less likely to attend 
classes when compared to women who had never smoked (fully adjusted RRR=0.62, p<0.05, see 
Figure 9.20).  
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Figure 9.20: The effect of smoking during pregnancy on attendance at antenatal classes for 
multiparous women 
 
**p<0.001 *p<0.05 
 
9.5.7.5 Other pregnancy factors  
Women for whom the pregnancy was a surprise were also less likely to attend classes (fully 
adjusted RRR=0.81, p<0.05). Complications during labour and mothers‟ feelings about pregnancy 
were unrelated to antenatal class attendance (although the result for complications during labour 
was of borderline significance).  
 
9.5.8 Summary of the significant maternal predictors of antenatal care 
Table 9.1 summarises the maternal characteristics which were significantly and independently 
related to antenatal care for both primiparous and multiparous women. 
 
9.5.8.1 Antenatal care 
Primiparous women who did not receive antenatal care were more likely to be younger, of 
Pakistani/Bangladeshi ethnicity, with lower levels of education and to have smoked in pregnancy. 
Being a migrant who had lived in the UK for more than five years was also a risk factor for having 
received no antenatal care. Women who had quit smoking in pregnancy were more likely to have 
attended antenatal care than women who had never smoked.  
 
Among multiparous women being of Mixed and Pakistani/Bangladeshi ethnicity, being foreign-
born but having resided in the UK for more than five years, having no educational qualifications, 
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being of lower social class and being a heavy smoker during pregnancy were all predictive of 
having received no antenatal care. Women who experienced problems or illness during pregnancy 
not normally associated with an increased risk of operative birth were more likely to have received 
antenatal care, as were women aged over 35.  
 
9.5.8.2 Antenatal class attendance 
Similar to women who did not attend care, primiparous women who did not attend classes were 
likely to be younger and of Pakistani/Bangladeshi descent and they were also more likely to be of 
Indian ethnicity. In terms of socio-economic status, there was an increased risk of not attending 
classes with decreased educational attainment and social class, as measured by occupational status. 
Women for whom the pregnancy had been unplanned and those who smoked during pregnancy 
were also less likely to attend classes.  
 
For multiparous women many fewer characteristics were predictive of antenatal class attendance, 
probably as very few women having a subsequent child attend classes. However, multiparous 
women with lower educational qualifications or overseas qualifications, women for whom the 
pregnancy had been a surprise and women who smoked heavily during pregnancy were less likely 
to attend classes. Older women were more likely to attend classes. 
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Table 9.1: Summary of the significant (p<0.05) and independent predictors for antenatal care and classes*  
Maternal characteristics
# 
Received no care No classes Attended classes 
Primiparous Multiparous Primiparous Multiparous 
Socio-demographic 
Age at cohort member birth Younger (<19=4.0) 35+ (0.6) ↓Age (<19=2.4) ↑Age (35+ =1.6) 
Age at first birth N/A  N/A  
Ethnicity, language 
and migration 
Ethnicity Pakistani/Ban (6.3) Pakistani/Ban (1.9) Pakistani/Ban (7.2)  
  Mixed (4.9) Indian (1.8)  
First language at home     
How long lived in the UK >5 years (2.4) >5 years (2.5)   
Socio-economic 
Educational level  ↓Education (none=8.0) None (2.1) ↓Education (none=3.2) ↓Education (none=0.5) 
Social class  ↓Social class (routine=2.8) ↓Social class (routine=3.0)  
Psychosocial Feelings about pregnancy     
Pregnancy 
Smoking  ↑Smoking (heavy=3.0) Heavy (1.6, p=0.06) ↑Smoking (heavy=2.2) Heavy (0.6) 
 Quit (0.5)    
Planned pregnancy   Surprise (1.5) Surprise (0.8) 
Complications: CS risk factor     
Complications: Other  Other comp (0.4)   
*Relative risk ratios (RRRs) given in brackets, ↓ = decreasing, ↑ = increasing, for factors with a gradient effect an example category RRR is given, pink indicates increased risk, blue 
indicates decreased risk.  
# 
Factors in bold significantly predictive of antenatal care or classes 
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9.6 Infant outcomes for women according to antenatal care 
Table A9.8 and Figures 9.21 and 9.22 display infant birth weight and gestational age for women 
according to antenatal care received. Both primiparous and multiparous women who gave birth 
preterm were significantly less likely to have attended classes and were more likely to have 
received no antenatal care.  
 
Among both primiparous and multiparous women, women who did not receive antenatal care had 
the highest rates of low birth weight, whereas women who received care and attended classes had 
the lowest rates.  
 
Figure 9.21: Gestational age (weeks) according to antenatal care 
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Figure 9.22: Birth weight according to antenatal care 
 
 
9.7 Labour outcomes for women according to antenatal care 
Table A9.9 shows selected labour outcomes for women according to antenatal care. Induction of 
labour was not affected by antenatal care. Compared to primiparous women who received no 
antenatal care, 65% of whom experienced no complications during labour, only around half of the 
women who received care and attended classes experienced no problems. Compared to women 
who did not receive antenatal care, women who received care reported more fetal distress and 
„other‟ complications during labour, and rates of these complications were higher again for women 
who attended classes. Among multiparous women a similar pattern of reduced labour 
complications for women who did not receive antenatal care arose. However, only fetal distress 
increased significantly with care.  
 
Mean length of labour is shown in Table A9.9 and also in Figure 9.23 (for primiparae). Among 
primiparous women, those who received care and attended classes had the longest labours at an 
average of around 14 hours. Women who received care but did not attend classes had a length of 
labour around 2 hours shorter, and women who did not receive care had the shortest labours, at just 
over 10 hours on average. An unadjusted linear regression model showed that the differences in 
length of labour between the antenatal groups were significant (coefficient= -1.9 p<0.001 for 
women who did not attend classes and coefficient= -3.5 p<0.001 for women who did not attend 
care, compared to women who received care and attended classes). For multiparous mothers there 
was little difference in length of labour between the antenatal groups, which all averaged at around 
6 hours. An unadjusted linear regression confirmed no significant differences between the groups 
(coefficient= -0.1 p=0.72 for women who did not attend classes and coefficient= -0.3 p=0.46 for 
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women who did not attend care, compared to women who received care and attended classes). 
Adjusting for all independent maternal characteristics which were predictive of antenatal care made 
very minimal adjustment to the regression coefficients (data not presented). 
 
Figure 9.23: Error bars for length of labour for primiparous women by antenatal care 
 
9.8 The relationship between antenatal care and mode of birth 
Bivariate analyses discussed at the outset of this chapter and detailed in Chapter 4 indicated that 
rates of caesarean section and instrumental vaginal births were lower for mothers who did not 
attend classes and also for those who did not receive antenatal care. As mothers who attend classes 
or receive antenatal care are likely to be very different to those who do not, it was considered to be 
important to establish the significant differences between the women in the MCS who reported 
receiving different levels of antenatal care and then to statistically control for these factors when 
analysing the relationship between antenatal care and mode of birth.  
 
Table A9.10 displays multinomial logistic regression analyses exploring the relative risk ratios for 
modes of birth according to the level of antenatal care received in pregnancy. Three models are 
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presented; an „unadjusted‟ model4 (Model 1), a model adjusted for significant maternal factors 
found to be related to antenatal care (Model 2), a model which additionally adjusted for infant 
factors which differed in Table A9.8 (Model 3), and a final model (Model 4) which additionally 
adjusted for labour factors which were found to differ significantly by antenatal care in Table A9.9. 
 
Interactions were explored between maternal factors and antenatal care on mode of birth. Any 
significant interactions were then included in Models 2, 3 and 4. 
 
Women in the MCS who reported that they had received antenatal care were asked the following 
question: “And, how many weeks pregnant were you when you had your first antenatal visit?” To 
avoid bias arising from late attenders to care, all models controlled for the gestational week in 
which the antenatal care began. Figure 9.24 shows the distribution of entry to antenatal care by 
weeks of gestation. The majority of women began antenatal care in the first trimester, and 
particularly around week 12. However, around 21% of women began antenatal care in the second 
trimester and a minority (less than 1%) initiated care in the third trimester.  
 
Figure 9.24: Week of entry to antenatal care 
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9.8.1 ‘Unadjusted’ analyses 
In unadjusted analyses, compared to mothers who had received care and attended classes, both 
primiparous mothers who did not attend classes and those who did not receive antenatal care were 
at a reduced risk of having an instrumental birth (RRR=0.53, p<0.001 for women who did not 
attend classes and RRR=0.36, p<0.001 for women who did not receive antenatal care) or an 
emergency caesarean section (RRR=0.73, p<0.05 for women who did not attend classes and 
RRR=0.39, p<0.001 for women who did not receive antenatal care). In addition, women who did 
not receive care were at a reduced risk of having a planned caesarean section (RRR=0.25, p<0.05).  
 
For multiparous mothers antenatal care had no significant impact on rates of instrumental births. 
Similar to primiparae, multiparous women who did not receive care were less likely to have a 
planned caesarean (RRR=0.43, p<0.05). There was also a reduced risk of emergency caesarean 
section, but only for mothers who did not attend classes compared to those who did (RRR=0.72, 
p<0.05).  
9.8.2 Analyses adjusted for factors found to be important predictors of antenatal 
care 
9.8.2.1 Primiparous women 
Maternal factors which were found to be significantly related to antenatal care in the final models 
in Table A9.4 and Table A9.5 for primiparous women included; age at index birth, ethnicity, 
migration status, educational level, social class, unplanned pregnancy and smoking during 
pregnancy. In addition, birth weight and gestational age were found to differ significantly for 
women in different antenatal groups, as did complications in labour and length of labour. These 
factors were therefore adjusted for in multinomial logistic regression models predicting mode of 
birth. 
 
Two multiplicative interaction terms were found to be significant in unadjusted analyses and were 
included in Models 2, 3, and 4; antenatal care and ethnicity (White vs. non-White) and antenatal 
care and social class (working class vs. not). When adjusted for all other factors in the models 
however, neither interaction remained significant.  
 
Figures 9.25 and 9.26 show graphically the results of the multinomial logistic regression models 
predicting mode of birth for primiparous women. After adjustment for maternal factors, antenatal 
care was no longer related to the likelihood of primiparous women having an operative birth.  
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Figure 9.25: The effect of non-receipt of antenatal care on mode of birth for primiparous women# 
 
**p<0.001 *p<0.05 # Reference group = women who received care and attended classes 
 
Figure 9.26: The effect of non-attendance to antenatal classes on mode of birth for primiparous 
women# 
 
**p<0.001 # Reference group = women who received care and attended classes 
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9.8.2.2 Multiparous women  
For multiparous women, similar maternal characteristics were found to be significantly related to 
the likelihood of receiving antenatal care, or attending classes to those predictive for primiparous 
women. Maternal factors found to be significant in final models detailed in Table A9.6 and A9.7 
were; age at index birth, ethnicity, migration status, educational level, social class, smoking during 
pregnancy and whether the pregnancy was planned. In addition, as with primiparous women, 
significant differences in gestational age and birth weight were found by antenatal care. Fetal 
distress during labour also differed significantly between groups. 
 
Figures 9.27 and 9.28 show graphically the results of the multinomial logistic regression models for 
the effect of antenatal care on mode of birth for multiparous women. The reference group was 
women who received care, but did not attend classes. Adjustment for the above maternal, infant 
and labour factors made very little difference to the relative risk ratio indicating an increased risk of 
emergency caesarean section for mothers who attended classes, compared to those who did not. 
The „unadjusted‟ RRR (Model 1) was 1.39 (p<0.05) and the adjusted RRR (Model 4) was also 1.39 
(p<0.05). 
 
Multiparous women who received no care remained significantly less likely to have a planned 
caesarean section after adjustment for maternal, infant and labour factors. This result perhaps 
reflects the need for pre-labour caesarean sections to be arranged through consultations with health 
professionals during pregnancy.  
 
Figure 9.27: The effect of non-receipt of antenatal care on mode of birth for multiparous women 
 
*p<0.05 
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Figure 9.28: The effect of antenatal class attendance on mode of birth for multiparous women 
 
*p<0.05 
 
9.9 Discussion: Which women were less likely to receive antenatal care 
or to attend classes in the MCS? 
9.9.1 Antenatal care 
9.9.1.1 Lack of UK research 
Antenatal care is important for identifying problems for women in pregnancy, and subsequently 
reducing adverse health outcomes for mothers and their infants. However, a minority of women do 
not access antenatal care. According to a review by Rowe and Garcia, updated in 2002, much of the 
literature regarding the demographics of women who receive fewer antenatal visits, or access care 
late in pregnancy was from Europe and the USA (Rowe and Garcia, 2003). The non-UK literature 
indicated that women were likely to be younger, of high parity, of non-White ethnic group, 
unmarried and of lower socio-economic status (Rowe and Garcia, 2003), and other non-UK studies 
have also shown similar patterns (Blondel and Marshall, 1998, Lia-Hoagberg et al., 1990).  
 
Women from disadvantaged backgrounds, who may be less likely to receive optimal care in 
pregnancy, are also a group who are likely to be in the greatest need for antenatal care. This 
disparity of health service access according to social background is an example of the inverse care 
law (Tudor Hart, 1971), and is reflected in other areas of NHS care (Watt, 2002). 
0.1
1
10
U
n
as
si
st
ed
 V
B
In
st
ru
m
en
ta
l 
V
B
P
la
n
n
ed
 C
S
E
m
er
g
en
cy
 C
S
*
U
n
as
si
st
ed
 V
B
In
st
ru
m
en
ta
l 
V
B
P
la
n
n
ed
 C
S
E
m
er
g
en
cy
 C
S
*
U
n
as
si
st
ed
 V
B
In
st
ru
m
en
ta
l 
V
B
P
la
n
n
ed
 C
S
E
m
er
g
en
cy
 C
S
*
U
n
as
si
st
ed
 V
B
In
st
ru
m
en
ta
l 
V
B
P
la
n
n
ed
 C
S
E
m
er
g
en
cy
 C
S
*
Model 1 Model 2 Model 3 Model 4
R
R
R
s 
a
n
d
 9
5
%
 C
Is
Chapter 9: The MCS: Antenatal care and mode of birth 
 
 226 
Antenatal care has previously been identified by the Department of Health as an area which could 
be targeted to reduce health inequalities (Department of Health, 2002). Recommendations were 
made to improve disadvantaged women‟s access to care and early booking to screening services 
(Department of Health, 2002). In the 2003 report on “Tackling Health Inequalities: A Programme 
for Action”, improving the quality and accessibility of antenatal services in deprived areas was 
again emphasised (Department of Health, 2003).  
 
Rowe and Garcia‟s systematic review conducted and published around the time of the reports by 
the Department of Health, highlighted the dearth of UK research into the socio-demographic 
characteristics of women who were less likely to access antenatal care (Rowe and Garcia, 2003). 
The review identified only nine UK studies which assessed the association between women‟s social 
class, or ethnicity, and antenatal care. Of the nine studies, the majority were based on data from the 
late 1970s or the 1980s, with the most recent from 1995. The studies were also hampered by small 
sample sizes, with 8 of 9 including less than 1,000 women, and only one study including 
adjustment for confounding factors (Rowe and Garcia, 2003).  
 
Overall the findings from the review showed that UK women from lower social class bands were 
more likely to book late for antenatal care, or to attend fewer antenatal visits. In addition, all four 
studies which assessed ethnicity found that women of Asian background were more likely to book 
late for antenatal care (Rowe and Garcia, 2003). A more recent survey was conducted by Rowe and 
colleagues including around 800 women about their attendance for antenatal care (Rowe et al., 
2008). Women who were born outside the UK and single women were more likely to initiate care 
late and Black women were more likely to have a late booking appointment. Although the study 
results were adjusted, small numbers in sub-groups may have hampered study analyses.  
 
Although inequalities in access to antenatal care are referred to, evidence from the UK is limited to 
studies which are mainly outdated or restricted by small sample sizes. In addition, previous studies 
have focused on women who access care late, or attend few antenatal visits, rather than the women 
who, more worryingly, do not access care at all. 
 
9.9.1.2 Antenatal care in the Millennium Cohort Study 
Due to the retrospective nature of the questions about pregnancy, the Millennium Cohort study 
provides an opportunity to assess the characteristics of women who did not access antenatal care.  
 
The proportion of mothers in the MCS who reported that they did not receive antenatal care 
generally reflects the numbers previously suggested in the literature. Less than 3% (weighted) of 
the sample did not receive any antenatal care during pregnancy. The Infant Feeding survey, 
Chapter 9: The MCS: Antenatal care and mode of birth 
 
 227 
conducted in the UK around the time of the first wave of the MCS (Infant Feeding 2000), found 
that around 2% of the approximately 9,500 women had not received any antenatal check-ups 
during pregnancy (Hamlyn et al., 2002).  
 
The MCS variable assessed whether women had received care, and whether they had attended 
classes. As mothers having a subsequent pregnancy were much less likely to attend classes, 
primiparous and multiparous women were examined separately. Overall, a similar proportion of 
primiparous and multiparous women reported receiving no antenatal care, including 258 (2.7%) 
primiparous women and 410 (2.9%) multiparous women.  
 
In general, the findings from the MCS regarding the characteristics of women who reported that 
they had received no antenatal care reflected a deprived group of women, in agreement with much 
of the previous literature. Primiparous women who did not access antenatal care were more likely 
to be, younger, of Pakistani/Bangladeshi ethnicity, foreign-born but had resided in the UK for more 
than five years, to have low levels of education and to have smoked during pregnancy. Women 
who had quit smoking in pregnancy were more likely to have received care than women who had 
never smoked.  
 
Similarly, multiparous women who did not receive care were more likely to be of 
Pakistani/Bangladeshi ethnicity, foreign-born but to have resided in the UK for more than five 
years and to have smoked during pregnancy (heavily). In addition, Mixed ethnicity women and 
those in the lowest social class band or with no educational qualifications were also less likely to 
have received care. Multiparous women aged over 35 were more likely to have received antenatal 
care.  
 
Various UK and non-UK qualitative studies may help us to understand how the more 
disadvantaged characteristics of women may act as barriers to accessing antenatal care. For young 
women, barriers may relate to the unplanned nature of the pregnancy (Blondel and Marshall, 1998), 
or more practical issues such as attending school and travel (Howie and Carlisle, 2005). For 
disadvantaged women, financial uncertainty (Blondel and Marshall, 1998), childcare and other 
family issues, compounded by the stresses of day-to-day life (Lia-Hoagberg et al., 1990) have been 
reported as difficulties accessing antenatal care.  
 
Pakistani and Bangladeshi women are among the most disadvantaged in the UK (Nazroo, 1997). 
However, previous research in the UK has suggested further barriers to antenatal care for these 
women relating to traditions, communication problems and the need for husbands to act as 
interpreters, and the requirement to maintain modesty in front of male doctors (Gatrad, 1994, 
Katbamna, 2000, Miller, 1995).    
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For smoking during pregnancy there is less evidence to explain the association with not receiving 
antenatal care. Women who smoke during pregnancy are more likely to be young and from a more 
disadvantaged background (Graham et al., 2010, Graham et al., 2006). However, after adjustment 
for maternal factors, including age and socio-economic factors, women who smoked during 
pregnancy remained more likely to have received no antenatal care than women who had never 
smoked. Smoking during pregnancy is widely recognised as a damaging health behaviour, which 
means women who smoke during pregnancy are often aware of the potential health risks. In the 
same sense, neglecting to attend antenatal care is generally recognised as a risky health behaviour, 
which could indicate attitudinal or psychological differences in these women. Previous research 
using the MCS has identified greater psychosocial problems among pregnancy smokers, including; 
interpersonal problems, adaptive functioning and health-related behaviour problems (Pickett et al., 
2009).  
 
In the fully adjusted model for primiparous women, those who quit smoking during pregnancy 
were more likely to have attended antenatal care than their non-smoking counterparts. Previous 
research in the MCS has also shown that women who quit had infants with better temperament at 
nine months (Pickett et al., 2008), and a reduced risk of behavioural problems at three years old 
compared to women who had never smoked (Hutchinson et al., 2010), which have been linked to 
adaptive maternal characteristics among quitting mothers (Pickett et al., 2008). The ability to quit 
smoking on behalf of the fetus reflects a positive attitude toward fetal wellbeing, which may also 
be reflected in the increased use of antenatal care amongst a group of women who are normally 
characterised by disadvantage. 
 
9.9.2 Classes 
Antenatal classes are available to the majority of primiparous women who receive antenatal care in 
the UK, either through the NHS, or for a fee from organisations like the National Childbirth Trust. 
The classes aim to prepare women for labour, childbirth and for becoming a parent. The majority of 
classes incorporate information about what happens during labour and birth, including information 
regarding pharmacological methods of pain relief available, as well as non-pharmacological 
methods e.g. breathing and relaxation (Escott et al., 2009). 
 
The characteristics of women who do not attend classes are likely to be a reflection of the 
characteristics of women who did not receive care, as the invitation to attend NHS classes would 
come via antenatal care. However, compared to non-attenders to care, a much higher proportion of 
women, especially multiparous women do not attend classes, and non-attendance to classes is not 
perceived as a harmful health behaviour in the same way.  
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9.9.2.1 Classes in the Millennium Cohort Study 
When compared with the MCS, a similar proportion of women attended classes in the Infant 
Feeding survey (Hamlyn et al., 2002); 64% of first-time mothers and 11% of multiparous mothers 
attended classes in the Infant Feeding Survey compared to 67.5% and 14.5% respectively in the 
MCS.  
 
As with antenatal care, mothers in the MCS who were less likely to attend classes were from more 
disadvantaged backgrounds. Among primiparous women they were likely to be younger, of 
Pakistani or Bangladeshi ethnicity, with lower levels of education and from lower social class 
backgrounds, to have not planned the pregnancy and to have smoked during pregnancy.  
 
Only around 1,500 multiparous women attended classes representing only 14.5% of the group. As 
classes are a form of preparation for the experience of childbirth and parenthood, it is 
understandable why a low proportion of women who have already had children attend. Also, issues 
with childcare as highlighted earlier as a barrier to antenatal care would also pertain. Consequently 
fewer characteristics of multiparous women were related to attendance; however, women with no 
education or an overseas qualification and women who smoked heavily during pregnancy were less 
likely to attend than mothers from more advantaged socio-economic backgrounds and those who 
had never smoked.  
 
Although classes are a method of preparing for childbirth and parenthood, women have reported 
that classes were less important for preparation, but more important as a way to meet other women 
in comparable circumstances (Cliff and Deery, 1997, Muller and Newburn, 2009). Women who 
attend classes in the UK are frequently from more advantaged backgrounds (i.e. older, married or 
in a relationship, of higher social class and with higher educational attainments) (Cliff and Deery, 
1997, Muller and Newburn, 2009). Therefore for younger, single and more disadvantaged women 
classes would be less of an opportunity to meet others similar to them. In addition, younger and 
more disadvantaged women have reported concerns about being stigmatized by the other women, 
or about the perceived school-like nature of the classes (Cliff and Deery, 1997, Howie and Carlisle, 
2005). 
 
Interviews with Bangladeshi and other Muslim women have revealed a lack of awareness about 
antenatal classes (Ali and Burchett, 2004, Katbamna, 2000). In Katbamna‟s study this contrasted 
with the Indian women who had in the majority attended the full course of classes. Bangladeshi 
women doubted the purpose and benefits of attending classes due to their view of childbirth a 
natural event, for which formal preparation was not necessary. In addition, embarrassment about 
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the discussion of childbirth, particularly in front of male partners, was a source of concern (Ali and 
Burchett, 2004, Katbamna, 2000).  
9.9.3 Summary 
In the UK there is little research regarding women who attend few antenatal visits and who access 
care late in pregnancy, and the research that has been conducted has generally included poor 
sample sizes (Rowe and Garcia, 2003). In particular however, there is very little evidence about the 
characteristics of women who do not access antenatal care, or classes. The Infant Feeding Survey 
from 2000 suggested that around 2% of mothers did not access care (Hamlyn et al., 2002). The 
retrospective nature of the question about pregnancy, asked to mothers when their infants were nine 
months old allowed non-attenders to be easily identified. In the MCS a comparable 2.8% of women 
reported not accessing antenatal care. The large sample size and the disproportionate sampling for 
disadvantaged women allowed for the exploration of the characteristics of non-attenders. In 
agreement with previous literature, women in the MCS who did not attend antenatal care or classes 
comprised a generally deprived group. 
 
9.10 Discussion: The relationship between antenatal care, antenatal 
classes and mode of birth 
Assessing whether antenatal care and classes are effective in improving outcomes for mothers and 
infants is of importance, especially in the NHS where there are resource implications elsewhere in 
the health system. In fact, financial issues are among a variety of reasons why the NHS has taken 
the decision to cut spending on classes (Nolan, 2010).   
9.10.1 Issues with measuring outcomes relating to antenatal care 
Clearly in the UK and across a variety of other countries women who attend antenatal care and 
antenatal classes are very different in terms of their socio-demographic background to those who 
do not access care. Therefore, assessing outcomes including mode of birth using observational 
designs undoubtedly introduces selection bias. For example, when considering just one 
demographic characteristic, age, it is clear that not controlling for age would most likely confound 
birth outcomes, as young women are considerably less likely to attend classes, and they are also 
significantly less likely to have an operative birth.  
 
A number of randomised controlled trials have been conducted concerning antenatal care, or 
antenatal classes, and many have been summarised in two Cochrane systematic reviews; one 
regarding antenatal care (Villar et al., 2001) and another relating to antenatal classes (Gagnon and 
Sandall, 2007). Many of the randomised trials included in the reviews had poor designs, small 
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sample sizes, or a lack of statistical adjustment, and others with a more pragmatic design suffered 
from contamination (Gagnon and Sandall, 2007, Villar et al., 2001). However, a recent, larger and 
more superior quality study highlights the difficulties of conducting trials assessing antenatal care 
(Bergstrom et al., 2009). Although it is possible to randomise women to one class design or 
another, for example, it is not possible to control what other information women will seek. 
Preparing for childbirth is an important and often anxious time in a woman‟s life, meaning many 
women will be motivated to prepare for the experience. A wide variety of information is available 
to women through a range of media including childbirth books, and in more recent years an 
immeasurable quantity of information available on the internet and on television (Lagan et al., 
2010, Morris and McInerney, 2010, Young, 2010). In the large RCT almost 40% of the women 
randomised to receive standard care (no psychoprophylactic training) sought private training 
(Bergstrom et al., 2009). 
 
9.10.2 Previous literature from observational studies compared to the MCS findings  
9.10.2.1 Antenatal care 
Several observational studies assessed the relationship between antenatal care and mode of birth 
through the number of antenatal visits (Behague et al., 2002, Gissler and Hemminki, 1994, Gomes 
et al., 1999, Simoes et al., 2005, Petrou et al., 2003), or through the timing of the initiation of care 
(Braveman et al., 1995, Gissler and Hemminki, 1994). Similar to the MCS, one American study 
also assessed antenatal care by comparing women who received any antenatal care vs. none 
(Gareen et al., 2003). The overall finding from all studies was that women who received less 
antenatal care were less likely to have a caesarean section. Most studies were conducted in the 
1980s and 1990s and all but one (Petrou et al., 2003) were non-UK based. However, in general the 
studies had large sample sizes and were well adjusted for maternal factors. 
 
In the MCS, a strong association was found for women receiving no antenatal care and a reduced 
risk of unplanned operative birth in unadjusted analyses. After adjusting for independent predictors 
of antenatal care, antenatal care was not significantly related to unplanned operative birth. 
However, the majority of previous studies, including the only UK-based study, compared all 
caesarean sections (including planned and emergency) to vaginal birth. In my analyses, results are 
presented for instrumental birth, planned caesarean section and emergency caesarean section 
compared to unassisted vaginal birth. Because a minority of women did not receive care, this led to 
some small numbers which may have reduced statistical power.  
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9.10.2.2 Classes 
In the MCS, maternal characteristics accounted for the variation in mode of birth by antenatal care 
group for primiparous women. However, for multiparous women a 40% increased risk of 
emergency caesarean section remained for women who attended antenatal classes (compared to 
those who did not) after adjustment for maternal, infant and labour characteristics. 
Numerous observational studies have measured antenatal education in relation to mode of birth. 
Although when unadjusted, many studies found higher rates of operative births among women who 
attended more classes (Artieta-Pinedo et al., 2010, Fabian et al., 2005, Gunn et al., 1983, Patel et 
al., 2005, Sturrock and Johnson, 1990), among studies which adjusted for maternal factors, no 
residual effect remained after adjustment (Artieta-Pinedo et al., 2010, Fabian et al., 2005, Patel et 
al., 2005, Sturrock and Johnson, 1990). One study found no effect of classes on mode of birth in 
unadjusted or adjusted analyses (Gareen et al., 2003).  
 
As with the studies assessing antenatal care, the majority of the studies considering antenatal 
education were from the 1980s and 1990s and were from non-UK countries. In addition, unlike the 
antenatal care studies, all previous antenatal class studies included smaller sample sizes than the 
MCS, meaning that it is questionable whether there was sufficient statistical power in order to 
detect differences between antenatal groups in mode of birth, after adjusting for other factors. 
 
Artieta-Pinedo and colleagues conducted the most recent study regarding antenatal education and 
mode of birth (Artieta-Pinedo et al., 2010). Over 600 primiparous women were recruited during 
their 36-week antenatal visit to the study assessing outcomes for women according to antenatal 
class attendance in Spain. Women were categorised in three groups according to the number of 
classes they had attended; a) none, b) 1-4, or c) 5 or more. As with the MCS results, unadjusted 
rates of unassisted vaginal birth were highest for mothers who did not attend classes, with over 
three-quarters having an unassisted vaginal birth, whereas rates for mothers who attended 1-4 
sessions and 5 or more sessions were substantially and significantly lower (60% and 56% 
respectively, chi squared p<0.05). However, after adjustment for age, nationality, social class, 
education, hospital and personality, antenatal class attendance was no longer significantly related to 
mode of birth.  
 
There are possible explanations for why the Spanish study found no effect of antenatal classes on 
mode of birth when compared to the findings from the MCS. Firstly, there could genuinely be no 
effect and it must be highlighted that the different samples and different health care systems make 
the studies difficult to compare. However, secondly, the Spanish study recruited a comparatively 
small sample of mothers and there was little variation in the care they received, as 83% of the 
women attended more than five classes, 10% attended 1-4 classes and only 7% (45 women) 
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attended no classes. Thirdly, although similar confounding factors were adjusted for in both studies 
- importantly including age, education and social class - Artieta-Pinedo and colleagues also 
adjusted for hospital of birth and personality. Personality measurements were actually found not to 
be significantly different between the antenatal groups, so it is unlikely that this factor accounted 
for variance. Hospital of birth could have made a difference however if, for example, the women 
who attended no classes were more likely to attend hospitals with high rates of unassisted vaginal 
birth.  
 
Interestingly, the only English study by Patel and colleagues also found no effect of antenatal 
education on mode of birth after adjustment for maternal factors (Patel et al., 2005). Almost 13,000 
women were included in the sample from the ALSPAC cohort from Avon in England. Women 
were more likely to have a planned caesarean section if they did not attend classes (although this 
effect was only significant in unadjusted analyses); most probably reflecting the reduced need to 
prepare for childbirth among these women. As in the MCS, women were also more likely to have 
an emergency caesarean section if they attended classes, but, unlike the MCS, this effect 
disappeared after adjustment for similar maternal factors.  
 
Although the study by Patel and colleagues is more similar to the MCS than the other studies, 
importantly it was conducted 10 years previously in 1990 and 1991. This raises questions about the 
comparability of the two studies. At the time of the ALSPAC study, according to hospital statistics 
from England (The Information Centre, 2009b), 12% of women were having a caesarean section, 
(7% emergency). At the time of the MCS this figure had almost doubled to 22% (13% emergency). 
So, not only were a smaller proportion of women having operative births in Patel‟s sample 
compared to the MCS, the content of classes in the UK may have been different a decade before 
the MCS. Also, there may have been differences in the number of women who did not attend 
classes in the early 1990s compared to 10 years later. The Infant Feeding survey from 2000 
reported a drop in the number of first-time mothers attending antenatal classes in a five-year period, 
with 70% attending in 1995 compared to 64% in 2000 (Hamlyn et al., 2002).  
 
In my study, unlike previous research using observational data, results were stratified by parity. 
This was felt to be especially important as attendance to antenatal classes is much lower for 
multiparous women. In the MCS, only 14.5% of multiparous women attended classes, compared to 
over 67% of primiparous women. Statistical adjustment for important maternal, infant and labour 
characteristics made no difference to the increased risk of emergency caesarean section. The 
minority of women who attend antenatal classes when they have already experienced childbirth 
may represent a group which differs from mothers who do not attend in other, unmeasured ways.  
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9.10.3 Speculative explanations for the increased risk of emergency caesarean section 
for multiparous women who attend antenatal classes  
There are several possible explanations for why multiparous women in the MCS who attended 
antenatal classes, were at an increased risk of emergency caesarean section, compared to 
multiparous women who did not attend classes.  
9.10.3.1 Selection bias: background characteristics not adequately controlled for 
Much of this chapter has discussed the importance of adjusting for the backgrounds of women 
when considering outcomes relating to antenatal care, as the social situation of the women who do 
not receive antenatal care is vastly different from those that do. Although every step has been taken 
to ensure that all confounding background information was controlled for (by first establishing the 
independent predictors of antenatal care, and adjusting for these), there is a chance that there are 
unmeasured differences between the women, which account for the differences in mode of birth 
found between the groups.  
 
Gissler (1994) suggested that unmeasured reasons for women seeking antenatal care could explain 
why women who attended many antenatal visits had higher rates of caesarean section than women 
who did not. In the MCS, women were asked if they had any illness or problem during pregnancy 
that required medical treatment, and if they did, they were asked about the nature of the problem. 
For the purposes of analyses for this project, complications during pregnancy were coded as none, 
problem known to be a risk factor for caesarean section (e.g. diabetes), and other. Non-receipt of 
antenatal care was higher among women who reported having no problems during pregnancy. 
Although this result could reflect women who experience problems during pregnancy seeking 
medical attention, women who receive antenatal care who are asymptomatic may have underlying 
problems identified through routine tests, which could confound the results. Complications during 
pregnancy were adjusted for in the models predicting mode of birth.  
 
In addition to maternal and pregnancy factors which were independently related to receipt of 
antenatal care, labour and infant factors were also adjusted for, unlike most previous studies.  
 
Previous studies have found higher rates of epidural among attenders to classes compared to non-
attenders (Fabian et al., 2005, Gunn et al., 1983), and in one study this was significant after 
adjustment for other maternal factors (Fabian et al., 2005). Self-reported pain relief during labour 
in the MCS was not used for the purposes of this study as it was clear that some women were 
reporting the method of pain relief used for an operative birth (see further details in Appendix 3). 
Prior studies have also shown higher rates of induction among attenders to classes compared to 
non-attenders (Sturrock and Johnson, 1990), although not significant. A further study found that 
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mothers who attended many antenatal visits had significantly higher rates of induction than 
mothers who attended an average number of visits, after adjustment for maternal factors (Gissler 
and Hemminki, 1994). Findings from the MCS did not show a significant difference between the 
antenatal groups in the use of induction of labour. 
 
Primiparous and multiparous women who did not receive antenatal care were much more likely to 
report experiencing no complications during labour compared to women who had received 
antenatal care, and especially compared to women who had attended classes. In addition, length of 
labour was shortest for primiparous women who received no antenatal care and was significantly 
longer for women who had received care, and longest for women who had also attended classes 
(even after adjustment for maternal characteristics), which could suggest some differential care. 
However, length of labour did not differ significantly with antenatal care for multiparous women.  
 
Women who gave birth preterm were significantly less likely to have attended classes and were 
more likely to have received no antenatal care. Additionally, both primiparous and multiparous 
women who did not receive antenatal care had the highest rates of low birth weight, whereas 
women who received care and attended classes had the lowest rates. Low birth weight could be a 
marker for gestational age (as preterm infants are likely to be low birth weight). However, in a 
model predicting birth weight, antenatal care remained a significant predictor of birth weight after 
adjusting for gestational age (results not shown). As with preterm birth, low birth weight is a more 
common outcome for women from disadvantaged backgrounds, from which the women who do not 
attend classes or care are more likely to originate. 
 
Infant birth weight, gestational age, complications during labour and length of labour were all 
adjusted for in my analyses. However, a significant effect of antenatal class attendance on 
emergency caesarean section rates remained for multiparous women after maternal, pregnancy, 
infant and labour outcomes were controlled for.  
 
9.10.3.2 Multiparous women who attend antenatal classes have a different attitude 
Antenatal classes represent an opportunity to prepare for childbirth. Despite this, 15% (almost 
1,500) multiparous women attended antenatal classes, despite having previously experienced 
childbirth. These women were at a 40% increased risk of emergency caesarean section compared to 
women who did not attend classes. Although, as discussed previously, many background 
characteristics were adjusted for, the association remained, with no attenuation of risk. 
 
In order to understand further why there is an increased risk for these women, it is necessary to 
consider the reasons why they are attending classes.  
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Firstly, women who attend classes for a subsequent birth may have had a previous operative birth, 
and are seeking further support and information for having an unassisted vaginal birth. We know 
from Chapter 2 that having a previous caesarean section increases the risk of further caesarean 
sections. However, in the MCS, we do not have information on previous mode of birth in order to 
adjust for this. This explanation may be the most likely and further research with information on 
obstetric history is needed to clarify if multiparous women who attend classes are more likely to 
have had a previous operative birth.  
 
Secondly, women who attend antenatal care in a subsequent pregnancy could reflect women who 
want more medical input in their pregnancy, and this motivation could also reflect their choices in 
labour. A change in womens‟ attitudes towards obstetric interventions has been demonstrated. A 
survey of womens‟ expectations and experiences of UK maternity services conducted in 1987 was 
repeated in a similar fashion in 2000 (Green and Baston, 2007). Questions regarding womens‟ 
views of interventions were obtained during the latter stages of pregnancy. In the 2000 sample, 
there were significantly more positive attitudes towards obstetric intervention than in the survey 
conducted 13 years previously. Interestingly, willingness to accept interventions also increased 
significantly with maternal age. Furthermore, women who were highly positive towards 
interventions were twice as likely to have an operative birth, and were also more likely to have an 
epidural. In fact epidural appeared to be the mediating factor between willingness to accept 
interventions and operative birth, as when epidural anaesthesia was included in the model 
predicting operative birth, willingness to accept interventions was no longer significant.  
 
Thirdly, multiparous women who choose to attend antenatal classes, despite having experienced 
childbirth previously, may potentially be more anxious about the upcoming birth. Some literature 
discussed in Chapter 2 has suggested that women who are more anxious during pregnancy, or who 
have a fear of childbirth, have higher operative birth rates than mothers who are not anxious or 
scared antenatally. The MCS does not have any direct measures of womens‟ psychological 
wellbeing in pregnancy to be able to compare women according to their antenatal care, or their 
mode of birth. Therefore, it is not possible to establish if anxiety is an explanatory factor for the 
increased operative birth rates for multiparous women who attended classes. 
 
Finally, multiparous women who attended antenatal classes may have had a longer inter-pregnancy 
interval (the time between the end of one pregnancy and the beginning of another). A long gap 
between births has been associated with several unfavourable maternal and infant outcomes. For 
example, in a large longitudinal Swedish study, compared to women with an inter-pregnancy 
interval between 12 and 35 months, women with an interval of 72 months or longer were at a 50% 
increased risk of stillbirth, and a possible increased risk of early neonatal death (although this was 
of borderline significance) (Stephansson et al., 2003). Conde-Agudelo and colleagues (2006) 
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conducted a systematic review and meta-analyses of 67 population-based observational studies 
assessing the relationship between birth spacing and adverse infant outcomes. The pooled estimates 
indicated that, compared to women with an inter-pregnancy interval of 18-23 months, women with 
a gap of 59 months or more were at an increased risk of having infants born preterm, of low birth 
weight and small for gestational age. More recent work by the same authors has systematically 
reviewed the literature on the relationship between birth spacing and maternal health (Conde-
Agudelo et al., 2007). Results from the 55 studies, which were mainly of good quality, indicated 
that a longer pregnancy interval was associated with preeclampsia, placental abruption, placenta 
praevia (in women with a previous caesarean section), and labour dystocia. However, longer 
spacing decreased the risk of uterine rupture for women attempting VBAC. The link between 
longer birth spacing and adverse outcomes is unclear, however, advanced age, subfertility, 
unplanned pregnancy, or declining growth supporting facilities, such as uterine blood flow may 
explain the association (Rousso et al., 2002). In addition these women may have experienced 
further complications such as miscarriage since their last birth (Love et al., 2010). Further research 
adjusting for birth interval, in addition to the confounding factors discussed here, could establish if 
longer birth interval partly or wholly explained the relationship between antenatal classes and 
emergency caesarean section among multiparous women.  
 
9.10.4 Measure of antenatal care in the MCS 
The question asked to women in the MCS regarding whether they received antenatal care is clear 
and includes the possibility of care with different health professionals.  
 
Comparisons with the proportion of women who reported receiving no care in the MCS and the 
proportion in the Infant Feeding Survey from a similar time period indicate a similar proportion of 
non-attenders. Information about women who do not access care in the UK is limited. However, 
what is not clear from the MCS question is the amount of care that the women received who 
reported receiving care, or how many classes women attended. Potentially, for women who 
reported receiving care, this could indicate anything from one visit upwards. As has been suggested 
previously (Gunn et al., 1983), poor attenders to antenatal care e.g. women who attended few visits, 
or one class for example, could bias results when comparing women who attended no care or no 
classes vs. women who attended any. To avoid bias, my analyses were statistically adjusted for the 
week that women entered antenatal care.  
 
In addition to a lack of detail about how much care women received, or how many classes they 
attended, there is also no information about the type of classes women attended. There may be huge 
variation in the type of classes women attend. For example, if a woman reported attending one 
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antenatal class, the class could have been focused on labour and birth preparation, but equally it 
could have been focused on caring for the newborn baby.  
 
Finally, as the information about antenatal care and class attendance is self-reported, there could be 
an issue of response bias; as attendance at antenatal care is socially desirable, women who did not 
attend may have falsely reported that they did. However, due to the dearth of information about 
non-attendance at antenatal care in the UK, it is difficult to estimate to what extent response bias 
may be present in the MCS antenatal care questions.  
 
9.10.5 Measure of mode of birth in the MCS 
The measurement of mode of birth in the MCS will be discussed in further detail in the overall 
discussion of Chapter 11. However, the mode of birth women reported having, warrants discussion 
in the context of this chapter as a minority of women (44) who reported having no care antenatally 
also reported having a planned caesarean section.  
 
To have a planned caesarean section i.e. a caesarean section planned during pregnancy due to 
contraindications to labour, repeat caesarean, or, in a minority of cases maternal request, a woman 
would need to have had at least some antenatal care. This apparent anomaly highlights the issues 
around the classification of caesarean section, not only by mothers, but by health professionals. 
Quigley and colleagues matched MCS data to hospital records for over 12,000 of the mothers and 
compared the reported mode of birth to the mode of birth on the hospital records (Quigley et al., 
2007). Unsurprisingly for the vast majority of cases women knew what type of birth they had, with 
over 94% agreement comparing six modes of birth (normal, forceps, ventouse, assisted breech, 
planned CS and emergency CS). For caesarean section the most disagreement was on the type of 
caesarean. For women who reported having a planned caesarean section, there was 87% agreement. 
Twelve per cent of the remaining disagreement was due to the hospital records recording an 
emergency caesarean section. These discrepancies will be discussed further in Chapter 11. 
 
9.10.6 Summary 
Antenatal care allows for the health of a woman and her fetus to be monitored during pregnancy 
with the aim of identifying problems early. Women who do not access antenatal care, or access 
care late, have been found to be at a higher risk of perinatal mortality and morbidity including 
preterm birth and low birth weight (Lavender et al., 2007). However, some literature has suggested 
that operative birth rates are lower for women who do not attend care, or attended care late in 
pregnancy.   
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The future of antenatal education in the UK is uncertain. Although much of the focus of classes is 
to prepare women for childbirth, a recent review of the literature regarding antenatal education for 
the Department of Health summarised that there is limited evidence that classes reduce pain in 
labour and the use of epidurals, or increase vaginal births. However, the review did conclude that 
there was some evidence of higher satisfaction with the birth experience for women who attended 
classes (McMillan et al., 2009).  
 
There are inherent difficulties with evaluating the outcomes for women who do or do not attend 
antenatal care or classes. Clinical trials, recognised as the gold standard in research terms, may not 
be the best method for appraising antenatal care. It would be viewed unethical to randomise women 
to receive no or few antenatal visits, and the same would be true of antenatal education. Trials have 
attempted to randomise women to receive different numbers of visits, but the differences between 
the groups were so small that there may not have been an intervention (Villar et al., 2001). 
Attempting to evaluate outcomes with observational data however, also raises problems. Firstly, to 
avoid selection bias, analyses must be adequately adjusted for maternal characteristics, due to the 
considerable differences between women who attend antenatal care and those who do not. 
Secondly, many factors dictate what happens to a women during labour and birth, including, 
maternal health and psychology, the hospital environment and the beliefs and actions of the health 
professionals (Nolan, 2009); therefore even if a relationship between antenatal care and birth 
outcomes is observed, establishing a causal relationship is challenging. 
 
The majority of observational studies which have assessed antenatal care and mode of birth have 
found a decreased risk of unplanned operative birth for women who receive less antenatal care. 
Results from the MCS show a decreased risk of emergency caesarean sections for multiparous 
women who do not attend classes compared to those who attend, after substantial adjustment for 
maternal, infant and labour factors. 
 
Further research is needed to investigate the relationship between antenatal care and mode of birth. 
Multiparous women who attend classes may often be women who have had a previous caesarean 
section, or who are more anxious. The type of multiparous women who attend antenatal classes 
may also be more compliant, and may therefore be more likely to comply with interventions during 
labour and birth such as epidural, which could not be adjusted for in this study. A mixed-methods 
approach could identify if, as suggested by Green and Baston (2007), women have become more 
accepting of medical technology, and if antenatal class attendance among multiparous women is a 
reflection of this.   
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9.11 Summary 
 
 
What is already known on this subject? 
 The Department of Health have suggested that improving access to antenatal care 
among disadvantaged women could help to reduce health inequalities. However, in 
the UK there is a dearth of research about the characteristics of women who are less 
likely to access antenatal care. In particular, no research has examined women who do 
not receive any antenatal care. 
 Few studies have investigated the relationship between antenatal care (and/or classes) 
and birth outcomes, including mode of birth. However, the modest quantity of 
literature indicates that women who do not attend antenatal care are at a decreased 
risk of caesarean section. In addition, there is some evidence that women who receive 
more education antenatally are at a higher risk of caesarean section.  
 
What does this study add? 
 The retrospective nature of the MCS interviews allowed for the identification of 
women who reported receiving no antenatal care. In addition, there was information 
on which women attended antenatal classes. 
 The 3% of women who did not receive antenatal care comprised a more 
disadvantaged group who were likely to be younger, of Pakistani or Bangladeshi 
origin, non-UK born, of low socio-economic status and to have smoked in pregnancy. 
Similar characteristics were also predictive of non-attendance at antenatal classes. 
 In unadjusted analyses, non-receipt of antenatal care and non-attendance at classes 
was protective against operative birth. 
 For primiparous women, when adjusted for maternal characteristics, antenatal care 
and class attendance were no longer related to mode of birth. However, for 
multiparous women who attended antenatal classes, there was an increased risk of 
emergency caesarean section (compared to women who did not attend classes). 
 Further research is needed to investigate the relationship between antenatal care and 
mode of birth. Multiparous women who attend classes may be women who have had a 
previous caesarean section, who are more anxious, or who are seeking medical input 
in their pregnancy and their birth.  
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CHAPTER 10:  The Millennium Cohort Study: Fully 
adjusted models for the risk factors of operative birth 
 
10.1 A note on MCS maternity service factors  
Chapter 4 presented bivariate associations between maternal and infant factors and mode of birth. After 
reviewing relevant literature in Chapter 8, three maternity service-related variables were utilised from 
the MCS in this study; antenatal care (see details in Chapter 9), induction of labour and companionship 
during labour. The unadjusted relationships between induction of labour and companionship during 
labour will be described here (details of frequencies and weighted percentages are available in Table 
A4.2), and all three variables are included in the fully adjusted models presented in this chapter. 
 
10.1.1 Induction of labour 
Mothers who reported having induction, or attempted induction, had higher rates of emergency 
caesarean sections and instrumental vaginal births than mothers with a spontaneous onset of labour 
(see Figure 10.1).  
 
Figure 10.1: Mode of birth by induction of labour and parity 
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10.1.2 Companionship during labour 
Women who were unaccompanied by a support partner during labour and birth had higher rates of 
emergency and planned caesarean sections, but lower rates of instrumental births. 
 
Figure 10.2: Mode of birth by companionship during labour and parity 
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2) Smoking during pregnancy was found to be a marker for social disadvantage in Chapter 5, and 
after adjustment for maternal age and socio-economic status, was no longer independently 
related to mode of birth. 
3) The effect of fetal sex on mode of birth was explored in Chapter 7. Although found to be 
independently related to mode of birth after adjustment for birth weight and gestational age (as 
markers of fetal size), additional covariates included in the final models in this chapter were 
unlikely to confound the relationship between fetal sex and mode of birth.     
 
Figures 10.3 and 10.4 summarise the method of modelling conducted to establish the independent 
predictors of mode of birth. Characteristics found to be significant (at the p<0.05 level) in unadjusted 
analyses were modelled together within each domain in multinomial logistic regression models. 
Domains with only one covariate, e.g. maternal height, were not modelled at this stage. Characteristics 
found to be significantly related to mode of birth from each domain were added into a final model.  
 
To test for effect modification, interactions between the independent variables on the relationship with 
mode of birth were explored by adding multiplicative interaction terms to the fully adjusted models. 
Interactions found to be significant after adjustment were retained in the final models.  
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Figure 10.3: Summary of the characteristics of primiparous women examined in relation to mode of 
birth: the significant predictors and the models built for statistical adjustment 
Unadjusted 
 
 Domain models  Full model 
Socio-demographic     
Age at cohort member 
birth 
   Age at cohort member 
birth 
Ethnicity, language and 
migration 
    
Ethnicity  Ethnicity  Ethnicity 
First language at home  First language at home   
How long lived in the UK     
Socio-economic     
Educational level   Educational level   Educational level 
Social class  Social class  Social class 
Maternal height     
Height    Height 
Interpersonal     
Left home before 17  Left home before 17  Left home before 17 
Parents ever separated  Parents ever separated  Parents ever separated 
Feelings about pregnancy  Feelings about pregnancy  Feelings about pregnancy 
Pregnancy     
Fertility treatment  Fertility treatment  Fertility treatment 
Planned pregnancy  Planned pregnancy  Planned pregnancy 
Antenatal care  Antenatal care  Antenatal care 
Health     
Pre-pregnancy BMI  Pre-pregnancy BMI  Pre-pregnancy BMI 
Complications during 
pregnancy: CS risk factor 
 CS risk factor  CS risk factor 
Complications during 
pregnancy: Other 
 Other complications  Other complications 
Labour     
Labour induced  Labour induced  Labour induced 
Complications during 
labour: Malpresentation 
 Malpresentation  Malpresentation 
Complications during 
labour: Fetal distress 
 Fetal distress  Fetal distress 
Complications during 
labour: Other 
 Other complications  Other complications 
Companionship   Companionship   Companionship  
Infant     
Birth weight   Birth weight   Birth weight  
Gestational age  Gestational age  Gestational age 
Factors in bold were significantly related to mode of birth  
Chapter 10: The MCS: Fully adjusted models 
 
246 
Figure 10.4: Summary of the characteristics of multiparous women examined in relation to mode of 
birth: the significant predictors and the models built for statistical adjustment 
Unadjusted 
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10.3 Summary of the significant predictors of operative birth 
Table 10.1 summarises the significant (p<0.05) predictors of operative birth from the fully adjusted 
models presented in Tables A10.2 through A10.7. A full description of the model results can be found 
in Appendix 4. The risks are also summarised in Figures 10.5 through 10.10, where red arrows indicate 
increased risk and blue arrows denote decreased risk. The thickness of the arrows relates to the effect 
size.  
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Table 10.1: Summary of the significant (p<0.05) and independent risk factors for operative birth* 
Maternal characteristics
# Instrumental VB Emergency CS Planned CS 
Primip Multip Primip Multip Primip Multip 
Socio-demographic       
Age at cohort member birth 
(reference=25-29) 
↑Age (35+ = 2.1)  ↑Age (35+ = 2.8)  ↑Age (35+ = 3.3) Older (30-34=1.3) 
Age at first birth 
(reference=25-29) 
N/A Younger 
(<19=0.3) 
N/A Younger 
(<19=0.4) 
N/A Younger 
(<19=0.5) 
Ethnicity, language and 
migration 
      
Ethnicity 
(reference=White) 
Black (0.4)  Black (1.7) Pak/Ban (0.5) Black (0.5, 
p=0.06) 
Pak/Ban (0.6, 
p=0.06) 
First language at home       
How long lived in the UK 
(reference=UK born) 
 <5 years (3.7)  >5 years (1.9)   
Socio-economic       
Educational level 
(reference=degree level) 
 Overseas (2.8) No education (1.5, 
p=0.06) 
   
Social class 
(reference=higher 
managerial) 
Lower (semi-
routine=1.4, 
p=0.06) 
   Lower 
(routine=2.1) 
 
Maternal height       
Height 
(reference=160-165cm) 
Taller (0.8)  ↓Height 
(<154cm=2.6) 
↓Height (154-
159cm=1.8) 
 ↓Height 
(<154cm=1.5) 
Interpersonal       
Left home before 17 
(reference=no) 
 Yes (0.5)     
Parents ever separated       
Feelings about pregnancy 
(reference=happy) 
Unhappy (0.8, 
p=0.05) 
 
 
 Unhappy (0.6)  Unhappy (0.5)  
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Pregnancy       
Fertility treatment 
(reference=none) 
 
     Treatment (2.7) 
Planned pregnancy       
Antenatal care**    Classes (1.4) No classes (1.4, 
p=0.06) 
 
Health       
Pre-pregnancy BMI 
(reference=ideal) 
  ↑Obese 
(severely=2.5) 
Severely obese 
(2.4) 
 ↑Overweight 
(severely=2.1) 
Complications: ‘CS risk 
factor’ 
  CS risk (1.5) CS risk (1.6) CS risk (1.7) CS risk (2.1) 
Complications: Other   „Other‟ (0.7)  „Other‟ (1.5)  
Labour and birth       
Labour induced 
(reference=no) 
Induced (1.5)  Induced (2.0)  Induced (0.5) Induced (0.4) 
Complications: 
Malpresentation 
Malpres. (7.2) Malpres. (12.3) Malpres. (17.3) Malpres. (16.4) Malpres. (22.7) Malpres. (8.1) 
Complications: Fetal 
distress 
Distress (4.7) Distress (5.3) Distress (6.9) Distress (4.3) Distress (0.2) Distress (0.1) 
Complications: Other Other (3.5) Other (3.5) Other (5.2) Other (4.6)  Other (0.4) 
Companion  
(reference=accompanied) 
  No comp. (6.0) No comp. (4.1) No comp. (6.5) No comp. (2.4) 
Infant       
Birth weight   Low (1.9) Low (4.3)   
(reference=normal) High (1.4)  High (3.3) High (1.8)   
Gestational age   Preterm (2.3) Preterm (4.6)   
(reference=normal) Post term (1.6)  Post term (1.5)    
*Relative risk ratios (RRRs) given in brackets, ↓ = decreasing, ↑ = increasing, for factors with a gradient effect an example category RRR is given, pink indicates increased 
risk and blue indicates decreased risk.
# 
Factors in bold significantly predictive of antenatal care or classes ** Reference for primiparous women=received care and attended 
classes, reference for multiparous women=received care but did not attend classes. 
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10.3.1 Instrumental vaginal birth 
Among primiparous women, those who were older and of lower social class were more likely to 
have an instrumental vaginal birth, whereas Black women, women who were taller than average 
and women who were unhappy about the pregnancy were less likely. Women who had an induced 
labour and those who reported malpresentation, fetal distress or other complications in labour were 
more likely to have an instrumental birth, as were mothers who gave birth to either a high birth 
weight or post-term infant. 
 
Figure 10.5: Predictors of instrumental birth for primiparous women 
 
 
 
 
For multiparous women, those who reported malpresentation, fetal distress or other complications 
in labour were more likely to have an instrumental birth. In addition, mothers who had migrated to 
the UK less than five years previously and those with an overseas qualification were at an increased 
risk of an instrumental vaginal birth. Women who were younger at their first birth and those who 
left home before the age of 17 were at a reduced risk of instrumental birth.  
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Figure 10.6: Predictors of instrumental birth for multiparous women 
 
 
 
 
10.3.2 Emergency caesarean section 
For primiparous women, those who were older, shorter, obese pre-pregnancy, and those who had a 
„caesarean section risk factor‟ during pregnancy were more likely to have an emergency caesarean 
section. Women of Black ethnicity and those with no education were also more likely to have an 
emergency caesarean section. In terms of labour factors, women who were induced and who 
reported malpresentation, fetal distress or other complications in labour were more likely to have 
an emergency caesarean section, as were women who had no companion for the birth. Compared to 
women who gave birth to a normal weight infant and those who gave birth at term, women who 
gave birth to both low and high birth weight infants, and those who gave birth both pre and post-
term were also more likely to have an emergency caesarean section. Mothers who were unhappy or 
not bothered when they discovered they were pregnant were at a decreased risk of emergency 
caesarean section, as were women with an „other‟ problem during pregnancy. 
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Figure 10.7: Predictors of emergency caesarean section for primiparous women 
 
 
 
 
Among multiparous women, those who had migrated to the UK more than five years previously 
were at an increased risk of emergency caesarean section, as were women who were of shorter 
stature, and those who attended antenatal classes (compared to women who did not attend). Similar 
health, labour and infant factors were predictive of emergency caesarean section to those observed 
for primiparous women. There was a higher risk of emergency caesarean section for mothers who 
were severely obese pre-pregnancy, for those who had a „caesarean section risk factor‟ during 
pregnancy and for those who reported malpresentation, fetal distress or other complications in 
labour. Mothers who gave birth to low and high birth weight infants were at an increased risk of 
emergency caesarean section, as were mothers who gave birth preterm, but unlike primiparous 
women, multiparous women who gave birth post-term were not at an increased risk of emergency 
caesarean section. Multiparous women who were younger at their first birth and women of 
Pakistani/Bangladeshi ethnicity were at a reduced risk of having an emergency caesarean section.  
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Figure 10.8: Predictors of emergency caesarean section for multiparous women 
 
 
 
 
10.3.3 Planned caesarean section 
Among primiparous women, those who were older, those of lower social class, those who had not 
attended antenatal classes, women who experienced „caesarean section risk factors‟ or „other‟ 
problems during pregnancy, and those who reported malpresentation or no companion at birth were 
more likely to have a planned caesarean section. Mothers who were unhappy or not bothered when 
they discovered they were pregnant and women who reported fetal distress or being induced were 
less likely to have a planned caesarean section. 
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Figure 10.9: Predictors of planned caesarean section for primiparous women 
 
 
 
 
For multiparous women those who were older at the cohort birth, of shorter stature, those who had 
received fertility treatment, who were overweight or obese pre-pregnancy and those who 
experienced a „caesarean section risk factor‟ during pregnancy were more likely to have a planned 
caesarean section. In addition, women who reported malpresentation or having no companion at 
birth were also more likely to have a planned caesarean section, whereas women who were induced 
and those who reported fetal distress or other complications at the birth were less likely. 
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Figure 10.10: Predictors of planned caesarean section for multiparous women 
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10.4 Discussion 
10.4.1 Maternal age  
There has been an interest in the association between „advanced‟ maternal age and the risk of 
caesarean section. A recent systematic review included only studies which compared women aged 
over 35 to younger women (Bayrampour and Heaman, 2010). Substantial literature has found an 
increased risk of operative births for mothers of increasing maternal age (see Chapter 2), not just 
for those of „advanced‟ childbearing age. For studies that distinguished between planned and 
emergency caesarean sections, a similar pattern emerged for both. For instrumental births the 
picture was less clear, with some studies finding an increased risk with increasing age, some 
finding an increased risk only for mothers over thirty, and some finding no effect of age on rates of 
instrumental births.  
 
Findings from the MCS demonstrate the significant association between increasing maternal age 
and an elevated risk of operative birth for first-time mothers. After full adjustment, the effect of age 
was strongest for planned caesarean section, as can be seen in Figure 10.11. Notably, adjusting the 
results for maternal and fetal factors made little difference to the risks observed. 
 
Figure 10.11: The effect of maternal age at birth on the risk of operative birth for primiparous 
women 
 
**p<0.001, *p<0.05 
 
 
0.1
1
10
1
9
 o
r 
y
o
u
n
g
er
*
*
2
0
-2
4
*
2
5
-2
9
3
0
-3
4
3
5
 a
n
d
 o
ld
er
*
*
1
9
 o
r 
y
o
u
n
g
er
*
*
2
0
-2
4
*
2
5
-2
9
3
0
-3
4
*
*
3
5
 a
n
d
 o
ld
er
*
*
1
9
 o
r 
y
o
u
n
g
er
*
*
2
0
-2
4
*
2
5
-2
9
3
0
-3
4
*
3
5
 a
n
d
 o
ld
er
*
*
Instrumental VB Emergency CS Planned CS
R
R
R
s 
a
n
d
 9
5
%
 C
Is
Chapter 10: The MCS: Fully adjusted models 
 
257 
The strong effect of maternal age at first birth not only affects the earliest birth, but also later births 
for women. As discussed in Chapter 3, age at first birth was estimated using information about the 
mother‟s other children. For multiparous women, younger age at first birth was protective of a later 
operative birth in the MCS. This effect could be explained by previous mode of birth, but obstetric 
history is not available in the MCS. There could also be a cohort effect. We know from the UK 
maternity statistics presented in Chapter 1 that caesarean section rates have been consistently 
rising. As the analyses in this study are adjusted for age at cohort member birth, we are effectively 
holding age constant (as if all women in the study were the same age at the cohort birth). Therefore 
a woman who had her first birth younger would also have given birth in an earlier year, when 
caesarean section rates were comparatively lower. 
 
In Chapter 5 the association between pregnancy and labour factors and age at birth were examined. 
There was no evidence that women experienced poorer health during pregnancy with increasing 
age. Issues such as gestational diabetes, hypertension, and placenta praevia have previously been 
shown to increase with maternal age (Cleary-Goldman et al., 2005, Kirz et al., 1985, Luke and 
Brown, 2007, Martel et al., 1987). The self-reported measure of complications used in the MCS 
may have been too inclusive, diluting any effect of these particular issues. However, numbers of 
women with these problems were too small to be examined separately. 
 
There was strong evidence of increasing labour and birth complications with increasing age, which 
could indicate poorer uterine activity with older age. In particular, malpresentation increased with 
increasing age, as has been previously observed (Ecker et al., 2001, Luke and Brown, 2007). 
However, malpresentation, fetal distress and other complications did not explain the increased risk 
of operative birth with increasing maternal age.  
 
10.4.2 Ethnicity, migration status and language 
10.4.2.1 Ethnicity 
Some UK studies have documented differences in operative birth rates by ethnic background, but 
as discussed in Chapter 2, the measurement of ethnicity was broad or could have been inaccurate in 
some studies. In the MCS, women self-reported their ethnicity and this was categorised according 
to the census classification: White, Mixed, Indian, Pakistani/Bangladeshi, or Black (women of 
„other‟ ethnic background were excluded due to the heterogeneous nature of the group). 
 
Despite the oversampling of ethnic minority groups in the MCS, some groups included in these 
analyses were small and this was particularly a problem as the analyses were stratified first by 
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parity, and then by mode of birth. The sample sizes within groups as described in Table A4.2 
should be considered in the interpretation of the results.  
 
In the MCS, primiparous Black women were at 1.7 times the risk of emergency caesarean section 
compared to White women after full adjustment for significant maternal and fetal factors. The best 
quality and largest previous study by Paranjothy (2005) used information on over 150,000 women 
from all maternity units in England and Wales and was conducted at a similar time to the first wave 
of the MCS, in 2000. Due to the large sample, ethnicity was classified according to the more 
detailed census classification described at the outset of Chapter 6, but with Mixed ethnicity mothers 
presumably included in „other‟. As such there were three groups of Black women in Paranjothy‟s 
study; Black African, Black Caribbean and Black Other. Black African women were at the highest 
risk of emergency caesarean section at 2.3 times the risk of White women and Black Caribbean and 
Black Other women were around 1.7 times more likely. The results were adjusted for age, number 
of previous vaginal births, number of previous caesarean sections, gestation, mode of onset of 
labour, presentation and birth weight. The risk for Black mothers in the MCS was therefore similar 
and was adjusted for other factors known to differ by ethnicity such as BMI and socio-economic 
status. 
 
Compared to White women, Black and Pakistani/Bangladeshi women were at a reduced risk of a 
planned caesarean section (although the results were of borderline statistical significance). These 
findings seem to support those of Paranjothy and colleagues (2005) who found that compared to 
White women, all other ethnic groups (including Black and Pakistani/Bangladeshi women) were at 
a reduced risk of a pre-labour caesarean section.  
 
Primiparous Black women in the MCS were at a reduced risk of an instrumental birth compared to 
White women. This result supports those reported previously; for example, a study conducted in 
three London hospitals found that after adjustment for maternal and hospital factors, African and 
West Indian women were at half the risk of an instrumental birth compared to White women 
(Ibison, 2005). In addition, although unadjusted, the 2005-06 maternity statistics showed that 9% of 
White women with a spontaneous onset of labour went on to have an instrumental birth compared 
to 4% of Black mothers – the lowest rate (Richardson and Mmata, 2007).  
 
Although the results in the MCS are comparable to those found in the few previous studies, it is 
unclear why women of different ethnicities have different risks of operative births. Bhopal has 
suggested that several social and biological forces generate ethnic health inequalities (Bhopal, 
2009). Ibison (2005) suggested that maternal height, BMI and presence of a companion could have 
confounded their results, all of which were adjusted for in my study. In addition, unlike previous 
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studies, in my study, results were adjusted for health during pregnancy, complications during 
labour and socio-economic status, as well as migration status. The high BMI of Black women did 
explain some of their excess risk of emergency caesarean section (see Chapter 6). However, a 
residual effect of ethnicity on mode of birth remained after adjusting for all of these factors.   
 
That Black women were at an increased risk of an emergency caesarean section compared to White 
women, but a reduced risk of instrumental birth is interesting. Instrumental births can only be 
conducted in the second stage of labour, when the woman is fully dilated. A higher risk of 
emergency caesarean section could therefore indicate increased complications in the early stages of 
labour, or a delay in reaching the second stage of labour.  
 
Primiparous Pakistani/Bangladeshi women were at a reduced risk of having an unplanned operative 
birth in the unadjusted and the domain model. However, when fully adjusted, the relationship was 
no longer significant. This may be partly related to the younger average age at which Pakistani and 
Bangladeshi women began childbearing. In the MCS this was 23 years, much younger than White 
women (27). For multiparous women there was less variation in age by ethnic group. 
 
Half of the Black women and two-thirds of Pakistani/Bangladeshi women in the sample were non-
UK born. In the unadjusted analyses multiparous Black women were at almost twice the risk of 
emergency caesarean section compared to White women. However, adjusting for migration status 
explained the association. For multiparous Pakistani/Bangladeshi women, migration status 
appeared to be a negative confounder (Szklo and Nieto, 2007), as adjusting for migration status 
revealed a decreased risk of emergency caesarean section for these women which was previously 
non-significant. 
 
10.4.2.2 Migration status 
Multiparous women who were migrants were at a higher risk of having either an instrumental birth 
or an emergency caesarean section, compared to women who had been born in the UK. The link 
between migration and health is complex. Nazroo (1997) found evidence of a „healthy migrant 
effect‟ when comparing the health of British and foreign-born ethnic minorities, with the health of 
the migrant population being better on average. This effect could be due to the better health needed 
in order to travel, and the different age and socio-economic profile of migrants compared to non-
migrants in their home country (Nazroo, 1997). However, the experience of migration is likely to 
be stressful, and difficulties getting work, financial problems, as well as a lack of social support 
and different cultural beliefs could impact on the health of migrants (Im and Yang, 2006).  
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There is no information in the MCS about where the women had previously given birth. For a 
woman who had previously given birth in a foreign country there could be stark differences in the 
maternity system of their home country, and the UK. Katbamna (2000) conducted interviews with 
15 Bangladeshi women, the majority of whom had lived in the UK for less than ten years. Many of 
the women reported delaying going to the hospital due to anxieties about the „alien environment‟. 
 
Over time migrants can experience acculturation, by taking on the cultural values and customs of 
their new country (Im and Yang, 2006). This process of acculturation is even more likely to have 
occurred for second or third generation descendents of migrants, who have been born in the UK. In 
the UK a considerable proportion of minority ethnic groups are UK-born (Nazroo, 1997). Recent 
interviews with 34 UK-born ethnic minority mothers regarding their experiences of maternity care 
revealed that the women did not feel their ethnic background affected the care they received 
(Puthussery et al., 2010). The apparent equity of the care they received compared to White women 
was felt by the women to be due to their lack of language barriers and their UK-born status, and in 
addition they were more familiar with the UK maternity system. Language was not found to be a 
significant predictor of mode of birth in the MCS for multiparous women, and for primiparous 
women adjusting for ethnicity accounted for the variation in mode of birth by language. This 
surprising result has also been demonstrated previously by Ibison (2005), who found that the 
addition of „language difficulties‟ to regression models did not change the odds of operative birth 
by ethnicity. 
 
10.4.3 Socio-economic status  
The highest occupation in the household („social class‟) and educational level of the mother were 
used as measures of socio-economic status in this study. In the fully adjusted models for 
primiparous women, compared to women in the highest social class band and with degree level 
education, women of lower social class were at an increased risk of an instrumental birth and 
women with no educational qualifications were at an increased risk of an emergency caesarean 
section. In addition, multiparous women of lower social class were more likely to have a planned 
caesarean section. 
  
Compared to the women in the highest social class band, first-time women in lower social class 
bands were around 1.4 times more likely to have an instrumental birth. To my knowledge, no 
previous UK research has assessed the link between socio-economic status and instrumental births. 
Furthermore, multiparous women of lower social class were more likely to have a planned 
caesarean section. These findings counter those found by Alves and Sheikh (2005), Barley and 
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colleagues (2004) and Fairley and colleagues (2011), who found that women in more deprived 
areas were less likely to have a planned caesarean section.  
 
As discussed in Chapter 2, the area-based measures used in previous studies may not have 
accurately measured women‟s socio-economic position. Also, hospitals vary widely in their 
caesarean section rates (Paranjothy et al., 2005), using area-based measures could be more prone to 
bias if hospitals with high caesarean section rates were situated more frequently in affluent areas. 
Furthermore, both studies also adjusted for many fewer maternal and fetal characteristics than are 
adjusted for in this study.  
 
The recently published large Scottish study used routinely collected data, with information on both 
area-level deprivation and social class (Fairley et al., 2011). The results from the most recent data 
included in the study, 1999-2000, suggest that women of low social class were at a reduced risk of 
a planned caesarean section, whereas the results from the MCS indicate the opposite. However, 
there are a number of important differences between the two studies that should be considered. 
Firstly, the MCS is a UK-wide study. Secondly, although the main analyses presented by Fairley 
and colleagues are for all women, they also present analyses stratified by previous caesarean 
section. When examining these stratified analyses, social class was only significantly related to 
planned caesarean section for women with a previous caesarean section, with the result for women 
with no history of caesarean section non-significant. My result was for primiparous women, and the 
MCS does not contain information to stratify by obstetric history. Finally, the MCS analyses were 
adjusted for numerous factors not accounted for by Fairley and colleagues, including educational 
level, ethnicity, migration, language, BMI, antenatal care, complications in pregnancy and labour 
and birth weight.   
 
The reason for the higher risk of instrumental birth and planned caesarean section for women of 
lower social class is unclear. Disentangling the explanations for why socio-economic status is 
related to mode of birth is complicated. There are many linked factors such as younger age at first 
birth, higher likelihood of substance abuse and smoking in pregnancy, poorer eating habits, higher 
rates of obesity and more unintended pregnancies among disadvantaged women (Dowd, 2007, 
Nelson and Popenoe, 2001). In addition, women of lower social class are more likely to give birth 
preterm and to low birth weight infants (Macfarlane and Mugford, 2000). Nevertheless, a 
significant effect remained after adjustment for many of these factors. 
 
Stress levels may also be higher for women of lower social class. The financial difficulties for 
pregnant women of lower socio-economic status have also been found to cause serious anxieties 
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(Blondel and Marshall, 1998), and these anxieties may be compounded by other problems such as 
depression and the hassles of daily living (Lia-Hoagberg et al., 1990).  
 
10.4.4 Maternal height 
Maternal height is an indicator of both genetic and environmental factors, and shorter height has 
been linked to lower social class and a higher risk of health problems such as cardiovascular 
disease (independent of socio-economic position) (Elford and Ben-Shlomo, 2004, Lawlor et al., 
2004). Short maternal height has also been linked to increased problems during labour. According 
to a paper published in 1968 on the epidemiology of human pregnancy (Barron, 1968), “the 
practicing obstetrician is well aware of the problems of pregnancy and labour in short women” (pg. 
1203). Smaller pelvis size has been linked to shorter maternal height, increasing the risk of 
problems in labour through cephalopelvic disproportion (Barron, 1968, Dujardin et al., 1996, 
Mahmood et al., 1988). 
 
Several studies have identified an increased risk of overall caesarean section, as well as emergency 
and elective caesarean section and instrumental births for shorter women (Cnattingius et al., 1998, 
Gareen et al., 2003, Mahmood et al., 1988, McGuinness and Trivedi, 1999, Read et al., 1994).  
 
In the MCS, for both primiparous and multiparous women, the risk of emergency caesarean section 
increased with decreasing height. For example, compared to women of average height, women who 
were less than 154cm tall (around 5ft) were over twice as likely to have an emergency caesarean 
section if the birth was their first. Taller primiparous women were also at a decreased risk of 
instrumental birth. In addition, multiparous women of shorter stature were at a higher risk of a 
planned caesarean section, with women in the shortest category at around 1.5 times the risk. See 
Figure 10.12 for the fully adjusted risks. 
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Figure 10.12: The effect of maternal height on the risk of caesarean section 
 
**p<0.001, *p<0.05 
 
As there was no effect of maternal height on the risk of planned caesarean section for primiparous 
women, the risk of planned caesarean sections for multiparous women could represent repeat 
caesarean sections for women who had previously had an emergency caesarean section. The lack of 
information on obstetric history prohibits further exploration of this.  
 
Birth weight declines with decreasing maternal height (Barron, 1968, Mahmood et al., 1988), and 
this was shown to be the case in the MCS in Chapter 8, with women in the tallest category having 
infants around 400g heavier than women in shortest category. However, adjusting the effect of 
maternal height on mode of birth for infant birth weight made little difference to the associated 
risks.  
 
In Chapter 6, both maternal height and infant birth weight differed by ethnicity, as has been 
established previously (Kelly et al., 2009, Pickett et al., 2000b). Ethnicity has been found to modify 
the effect of maternal height on infant birth weight in an American sample (Pickett et al., 2000b). I 
tested the effect of maternal height on mode of birth (adjusted for infant birth weight) stratified by 
ethnicity. Stratification by each ethnic group was underpowered due to small numbers; however, 
for White women there was a strong effect of maternal height on mode of birth, whereas for non-
White women there was no significant effect of maternal height on mode of birth.  
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Grouping together ethnic groups will have clouded differences between ethnic minority groups, 
which warrant further exploration in samples with larger numbers. However, it seems that being a 
short White woman is an important risk factor for unplanned caesarean section, which can increase 
the risk up to twice that of a tall White woman. Conversely, for some minority ethnic women, 
being of short stature does not lead to a higher risk of operative birth. 
 
10.4.5 Interpersonal factors 
Due to the timing of the interview (nine months after the birth), many questions regarding the 
psychosocial wellbeing of the mother that were included in the MCS could not be used for this 
study as predictors of mode of birth. I chose three questions as markers of psychosocial wellbeing. 
Two questions related to the mother‟s home life as a child; (1) whether the mother left home before 
the age of 17 (except to go to boarding school) and (2) whether her parents had ever permanently 
separated or divorced. The third psychosocial marker was feelings about the pregnancy; mothers 
were asked about how they had felt when they first discovered they were pregnant. For the 
purposes of the analyses mothers were coded as those who had been unhappy or „not bothered 
either way‟, versus mothers who were happy. 
 
Whether the mother‟s parents had ever separated was not predictive of mode of birth. However, 
multiparous mothers who left home before the age of 17 were less likely to have an instrumental 
birth. In addition primiparous women who were unhappy or not bothered when they discovered 
they were pregnant were at a reduced risk of having an operative birth.  
 
When these results were apparent in unadjusted analyses, I expected that this could be related to the 
confounding effects of a more disadvantaged background, or young motherhood. However these 
factors were adjusted for in the full model and the effects remained, although somewhat attenuated.  
 
Gareen and colleagues in a well adjusted American study including over 6,000 women found that 
women for whom the pregnancy had been „unwanted‟ were 1.3 times more likely to have a 
caesarean section than mothers who had wanted the pregnancy (Gareen et al., 2003). Although 
unwanted pregnancy and being unhappy or not bothered about the pregnancy are slightly different 
measures, one would imagine that they would be correlated. Unplanned pregnancy was not found 
to independently predict mode of birth in the MCS, but a previous literature review has identified 
more risky health behaviours for mothers with unintended pregnancies and poorer birth and infant 
outcomes (Gipson et al., 2008). However, the quality of the studies is highly variable and for 
confounding effects may not have been adequately controlled for (Gipson et al., 2008).  
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The relationship between feelings about the pregnancy and mode of birth could indicate a different 
attitude among the women who reported being unhappy or not bothered towards their pregnancy, 
and these attitudes could extend to, and influence the labour process. From the analyses in Chapter 
9 it is clear that women who were unhappy were much less likely to attend antenatal classes or 
antenatal care compared to women who were happy, although this was not independently related to 
antenatal care attendance in the final model.  
 
Perhaps mothers who were happy about the pregnancy (who were at a higher risk of caesarean 
section) would be more anxious about their pregnancy and birth, and more likely to be accepting of 
technological intervention. Anxiety during pregnancy has been associated with decreased blood 
flow to the uterus (Teixeira et al., 1999), and an increased risk of operative birth (Crandon, 1979, 
Ryding et al., 1998). However, these studies used relatively small sample sizes and included poor 
or no adjustment for confounding factors.  
 
Leaving home before the age of 17 was chosen as a marker of a more problematic upbringing. 
Leaving home at an early age may be for complex reasons; however, women who leave home early 
to assume independence, have similar social and economic problems to those experiencing early 
motherhood (Buck and Scott, 1993). However, in the MCS multiparous women who did leave 
home were less likely to have an instrumental birth. With no other studies to make comparisons to, 
it is difficult to draw conclusions from this finding. There could be behavioural effects of gaining 
early independence which translate to behaviours during labour, but further research is needed to 
establish this link.    
 
10.4.6 Pregnancy factors 
10.4.6.1 Fertility treatment  
Multiparous mothers who reported having fertility treatment in order to become pregnant with the 
cohort baby were 2.7 times more likely to have a planned caesarean section than mothers who had 
not received fertility treatment. Adjustment for socio-demographic characteristics is important in 
studies assessing the relationship between fertility treatment and mode of birth as the women who 
receive treatment are likely to be older and of a higher socio-economic position to women who do 
not (Basso and Baird, 2003). The MCS analyses were well adjusted for factors which can predict 
higher rates of assisted conception, such as maternal age and socio-economic position, and analyses 
were only based on women with a singleton infant. However, a residual effect remained for 
planned caesarean section.  
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Earlier studies have used overall caesarean section rates which combine planned and emergency 
caesarean sections. The two previous studies which had separated the two found around a two-fold 
increased risk for emergency caesarean section, but not planned (Basso and Baird, 2003, Patel et 
al., 2005). As one previous study was Danish (Basso and Baird, 2003), making comparisons is 
more difficult due to the different health care systems. The English study using the ALSPAC study 
was conducted a decade earlier than the MCS. The differences observed could reflect changes in 
the management of women over the ten-year period. We know that between 1991 and 2001, 
caesarean section rates rose dramatically, from around 12% to around 22% (The Information 
Centre, 2009b). A higher risk of planned caesarean sections for women who had fertility treatment 
could therefore reflect a more „conservative‟ approach to these pregnancies, especially considering 
the rise in defensive practice due to litigation as discussed in Chapter 1. 
 
10.4.6.2 Antenatal care 
After full adjustment, multiparous mothers who attended antenatal classes were at a 40% increased 
risk of having an emergency caesarean section compared to mothers who had not attended, and 
adjustment for full maternal and fetal factors made little difference to the increased risk. 
Primiparous women who did not attend classes were at an increased risk of a planned caesarean 
section. 
 
The effect of increased risk of planned caesarean sections for mothers who did not attend antenatal 
classes no doubt reflects the decreased likelihood of attendance to childbirth classes among women 
who know that they will have a caesarean section. Speculative reasons for the increased risk of 
emergency caesarean section for multiparous women who attended classes are discussed in detail 
in Chapter 9, but in summary it is hypothesised that women who attend classes in a subsequent 
pregnancy may be different to those who do not, in ways unmeasured in this study; for example 
they may have had a previous caesarean section, they may be more anxious or more keen to have 
medical input in their pregnancy and their birth.  
10.4.7 Health factors 
10.4.7.1 Pre-pregnancy BMI 
Womens‟ self-reported weight and height were used to calculate their pre-pregnancy body mass 
index (BMI). Compared to women in the normal BMI range, primiparous women whose pre-
pregnancy BMI was obese were around twice as likely to have an emergency caesarean section. 
Multiparous women were at twice the risk of an emergency caesarean section if they were 
„severely‟ obese pre-pregnancy. Multiparous women were also at an increased risk of a planned 
caesarean section if they were overweight or obese pre-pregnancy. Although women who were 
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underweight were at a decreased risk of operative birth in unadjusted analyses, the effect 
disappeared after adjustment for other maternal and fetal factors (see Figure 10.13).  
 
No effect was identified for instrumental births. Although one previous English study found an 
increased risk of instrumental birth for obese women, the results were adjusted only for birth 
weight (Naftalin and Paterson-Brown, 2008). In the only other study identified in the literature 
review to assess instrumental births, an increased risk of instrumental birth was only identified for 
morbidly obese women after adjustment for several maternal and infant factors (Weiss et al., 2004). 
Morbidly obese women have also been found to be at an increased risk of a planned caesarean 
section, whereas other overweight and obese women were not (Bhattacharya et al., 2007). 
Although over 400 women in the MCS were „severely‟ obese (BMI >35), stratification by parity 
and mode of birth produced some small numbers (see Table A4.2), which may have reduced 
statistical power. 
 
The lack of increased risk of planned caesarean section for overweight or obese first-time women, 
in addition to the previous finding of an increased risk only for morbidly obese women 
(Bhattacharya et al., 2007), may indicate that the increased risk of planned caesarean section 
among overweight and obese multiparous women may be a result of obstetric history. This finding 
may represent women who were overweight or obese when they had a previous birth and had an 
emergency caesarean section as a result, and did not lose the weight prior to the cohort pregnancy. 
 
The use of self-reported weight has been used in many of the previous studies assessing the effect 
of weight on mode of birth, as direct measurement is not always possible. However, although 
women are likely to slightly under-report their weight, self-reported weight has been found to give 
a fairly accurate estimation of BMI (Brunner Huber, 2007), and as women will have gained weight 
during pregnancy, the proportion of women overweight at the time of birth is likely to have been 
underestimated in the MCS. 
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Figure 10.13: The effect of BMI on the risk of caesarean section* 
 
**p<0.001, *p<0.05 
 
10.4.7.2 Complications during pregnancy 
Women who experience poorer health during pregnancy, particularly with problems like 
hypertension and diabetes, are at an increased risk of having an operative birth (see Chapter 2). We 
also know from earlier discussions that health during pregnancy may be modified by some of the 
socio-demographic characteristics explored in this thesis, such as age, socio-economic status and 
ethnicity.  
 
In the MCS, women were asked; “did you have any illnesses or other problems during your 
pregnancy that required medical attention or treatment?”. Problems which could complicate or 
contraindicate labour such as diabetes, hypertension, fetal distress and placental problems, amongst 
others, were coded as „caesarean section risk factors‟. All other complications were coded as 
„other‟. Other problems reported by women during pregnancy were varied and included problems 
such as urinary infection, bleeding in early pregnancy, asthma, accident or injury and many more. 
Further details of coding are provided in Appendix 3.  
 
Primiparous and multiparous women who reported receiving medical attention for a „caesarean 
section risk factor‟ during pregnancy were more likely to have either an emergency or a planned 
caesarean section. The types of problems included in the caesarean section risk factor category did 
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not increase the likelihood of instrumental vaginal birth, therefore apparently accurately measuring 
risk factors for caesarean section. 
 
The „other‟ problems category is highly heterogeneous and includes any other problem which 
women reported seeking medical attention for during their pregnancy. Primiparous women who 
reported having an „other‟ problem were also at an increased risk of having a planned caesarean 
section. However, primiparous women who reported having an „other‟ problem were also 
significantly less likely to have an emergency caesarean section than women who did not report 
having „other‟ problems.  
 
Interpreting the effect of „other‟ problems or illnesses during pregnancy is difficult, and the huge 
heterogeneity in the category makes disentangling the reasons behind the result impossible. In 
addition, despite the advice of a midwife (Baston, H, personal communication. 26 February 2008), 
the choice of whether some problems were risk factors for caesarean section remained somewhat 
subjective. This was because some categories were broad; e.g. „gestational diabetes, raised blood 
sugar, abnormal glucose‟. This category was included in „other‟ as raised blood sugar and abnormal 
glucose levels can be stabilised and would cause no further problems. However, literature in 
Chapter 2 suggests that gestational diabetes can increase the risk of caesarean section.  
 
Although the measure of problems during pregnancy is very heterogeneous in nature, adjusting for 
a measure of health during pregnancy was important due to the known differences by socio-
demographic background. However, as discussed in Chapter 6, some women may have been less 
likely to seek medical attention for problems during pregnancy, and so a question with a focus on 
health-seeking behaviours may not accurately represent the health in pregnancy of all women.  
 
10.4.8 Labour and birth factors 
Women in the MCS were asked several questions about their experience of labour and birth. We 
know from research linking the MCS data with hospital data that women‟s reporting of their mode 
of birth was highly correlated with their mode of birth on the medical records (Quigley et al., 
2007), as has been found in previous studies (Rice et al., 2007, Troude et al., 2008).  
Although length of labour has been reported in previous chapters, the usefulness of such self-
reported experiences for predicting mode of birth is questionable. The information relies on 
women‟s recall of a stressful experience more than 9 months previously, and their understanding of 
the medical procedures used during their birth.  
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Self-reported length of labour has been found to be poorly correlated with medical records, with 
women more likely to report longer duration (Rice et al., 2007, Tomeo et al., 1999). Furthermore, 
disagreement between maternal report and medical records has been reported to be higher for 
women of lower socio-economic status (Rice et al., 2007, Tomeo et al., 1999). The discrepancies 
may relate to when women believe their labour has begun, and when health professionals record 
the labour as beginning (Rice et al., 2007). These differences are understandable, as women in 
early labour (before 4cm cervical dilation) are encouraged to stay at home, and there is no simple 
definition for the start of labour, only a set of subjective symptoms (Janssen et al., 2009). 
 
Although information on pain relief was available in the MCS, it was not used for the purposes of 
this study (see further details in Appendix 3). In addition, womens‟ recall of the type of pain relief 
they received has been reported to be poorer than their recall of other labour events such as mode 
of birth and induction of labour, when compared to hospital records (Githens et al., 1993).  
 
The reasons for poor recall of some labour events may be multifactorial. Firstly childbirth is a 
stressful event. Secondly, recall relies on the women being accurately informed of labour events by 
health professionals, and on their understanding of the information given (Rice et al., 2007). In 
interviews with women soon after birth, discrepancies between maternal recall and hospital records 
have been shown to be greater when they relate to more technical knowledge of procedures (Joffe 
and Grisso, 1985). Thirdly, there is some evidence that anaesthesia may affect the accuracy of 
recall (Tomeo et al., 1999).  
 
10.4.8.1 Induction of labour 
Induction of labour was retained for the final models, as it has been found to be less prone to recall 
bias than other labour events, with good agreement compared with medical records (Githens et al., 
1993, Troude et al., 2008). Women in the MCS were asked “Was the labour induced or attempted 
to be induced?”. Primiparous women who reported induction of labour (or attempted induction) 
were more likely to have either an instrumental birth or an emergency caesarean section. These 
findings are in agreement with the majority of literature from Chapter 8. The interpretation of the 
induction results should be treated with caution as firstly it is not clear for which women induction 
was successful; secondly we do not know why the women were induced, and thirdly there is no 
information on cervical status, which can modify the effect of induction on operative birth (Yeast et 
al., 1999). 
 
As a result of the type of regression method chosen, „labour‟ factors were also included when the 
outcome was a planned caesarean section. Women who have an unsuccessful induction, which 
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would be included as „yes‟ according to the MCS question, may go on to have a „planned‟ 
caesarean section. However, this was uncommon in the MCS (see Table A4.2), and therefore 
resulted in a „reduced‟ risk of planned caesarean section for women who were induced.  
 
10.4.8.2 Complications during labour and birth 
The indications for the operative births in the MCS were not known. However, women were asked 
“were there any complications during [baby‟s name] birth?”. Complications were coded as 
malpresentation, fetal distress or other complications. Further details of coding can be found in 
Chapter 3 and Appendix 3.  
 
Reported complications had a strong effect on the likelihood of operative birth, with 
malpresentation having the largest effect on the risk. For example, women who reported 
malpresentation were over 17 times more likely to have an emergency caesarean section. Women 
who reported fetal distress were over four times more likely to report having an unplanned 
operative birth. 
 
There was a „reduced‟ risk for mothers who reported experiencing fetal distress and other 
complications during birth of having a planned caesarean section, compared to mothers who did 
not report these complications. However, as fetal distress and most of the „other‟ complications 
reported were those that would occur during labour, e.g. maternal distress and raised blood 
pressure, it is unsurprising that only a small number of women who had a planned caesarean 
section reported these complications, which is interpreted in the models as a „reduced‟ risk.  
 
10.4.8.3 Being unaccompanied during the labour and birth 
Companionship during labour has been shown to have numerous beneficial effects, including a 
reduced rate of operative births (Hodnett et al., 2007). In the MCS, mothers were asked “Did you 
have someone with you during labour and delivery, other than health staff?”. I have previously 
described the characteristics of the women who responded „no‟ to this question, who were more 
likely to be single, multiparous, of Black or Pakistani ethnicity, from poor households, with low 
levels of education, and who did not attend antenatal classes (Essex and Pickett, 2008). This study 
has adjusted for these factors (where relevant) in addition to many more. Companionship during 
labour was not predictive of instrumental births. However, multiparous women who had no 
companion were twice as likely to have a planned caesarean section and four times as likely to 
have an emergency caesarean section, and primiparous women were six times as likely to have 
both types of caesarean section, compared to women who were accompanied.  
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As this question also asks whether someone was with them during the birth, to an extent these 
results may reflect women reporting that someone could not accompany them in the operating 
theatre. However, large numbers of women were accompanied for planned caesarean sections. In 
addition, my previous work suggests that this group of unaccompanied women differ significantly 
from women who were accompanied, comprising a more disadvantaged group. This suggests that 
the results are not merely reflecting whether their support partner could accompany them in theatre, 
but a disadvantaged group of women who do not have someone with them, for whatever reason, 
who are then at an increased risk of having an operative birth. In addition, although multiparous 
women were more likely to be unaccompanied (Essex and Pickett, 2008), the increased risk of 
caesarean section was greater for first-time mothers who were unaccompanied, as one might 
expect, due to the increased stress of having never experienced childbirth before.  
 
10.4.9 ‘Fetal’ factors 
Gestational age and birth weight were used as markers of fetal characteristics directly prior to birth. 
Although these outcomes are highly correlated, both are needed in order to differentiate between 
preterm infants, and those that are small for gestational age (Thomas and Paranjothy, 2001). In 
addition, the reasons for a link between birth weight and mode of birth and gestational age and 
mode of birth may differ.  
 
10.4.9.1 Birth weight 
In accordance with previous literature (see Chapter 2), women who gave birth to low and high birth 
weight infants were at an increased risk of having an emergency caesarean section compared to 
women who gave birth to a normal weight infant, and women with a high birth weight infant were 
also more likely to have an instrumental birth. There was no association between birth weight and 
the risk of planned caesarean section. 
 
An English study with a large sample size found an increased risk of planned caesarean section for 
mothers with high birth weight infants (Alves and Sheikh, 2005). However, in comparison to other 
previous UK studies (Paranjothy et al., 2005, Patel et al., 2005), and the MCS analyses, the 
adjustment for age, parity, gestation and deprivation was much less substantial. In particular there 
was no adjustment for health during pregnancy, and macrosomia is much higher for women with 
diabetes (Chauhan et al., 2005). 
 
As discussed in Chapter 2, low birth weight can be a marker of underdevelopment, and low birth 
weight infants are more likely to experience adverse health outcomes in later life (Ashdown-
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Lambert, 2005, Graham, 2007). However, some low birth weight infants are entirely healthy 
(Macfarlane and Mugford, 2000).  
 
An interesting finding from the models predicting emergency caesarean section was an interaction 
between maternal height and infant birth weight for primiparous women (see Tables 10.2 and 
10.3). As discussed earlier, mothers of shorter stature were at an increased risk of emergency 
caesarean section, and the same was true for mothers who had low birth weight infants. However, 
women of short height (<159cm) who had a low birth weight infant were at a decreased risk of 
emergency caesarean section compared to taller women. As birth weight decreases with decreasing 
maternal height, this finding may suggest that the „low‟ birth weight infants for the short mothers 
were in fact normal for their height, and therefore more likely to be healthy.   
 
In addition, among primiparous short women, those who had a high birth weight infant were 2.6 
times more likely to have an instrumental birth than those with a normal weight infant. This risk 
was much higher than the increased risk for mothers with a high birth weight infant in the general 
MCS population, which was 1.4 times that of women with a normal weight baby. As height is a 
marker of pelvic size it is unsurprising that short mothers who gave birth to a large infant had a 
higher incidence of instrumental assistance for the birth.   
 
10.4.9.2 Gestational age 
In agreement with the previous literature, women who gave birth preterm were at an increased risk 
of having an emergency caesarean section. Primiparous women who gave birth post-term were at 
an increased risk of emergency caesarean section and also an instrumental birth.  
 
It is not fully understood why women go into labour preterm; however, for preterm births with a 
spontaneous onset the causes are thought to be multifactorial, and include infection or 
inflammation, vascular disease and distention of the uterus (Goldenberg et al., 2008). Post-term 
births are more likely to be induced due to the risks of problems such as neonatal death and 
postpartum haemorrhage for women who naturally progress beyond term (Gulmezoglu et al., 
2006), although induction of labour was adjusted for in the MCS.  
 
Two previous English studies found a decrease in the odds of planned caesarean sections with 
increasing gestational weeks (Alves and Sheikh, 2005, Patel et al., 2005). However, because 
gestation was broken down into weeks, these findings most likely reflect a tendency for caesarean 
sections to be performed at term, with a decreasing likelihood of the operation being arranged for 
when women were approaching post-term. 
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10.5  Summary 
 
 
 
 
What does this study add? 
 A variety of socio-demographic, socio-economic, interpersonal, pregnancy, 
health, labour, and infant factors are independently predictive of mode of birth. In 
particular: 
 All types of operative birth increased with increasing maternal age at birth, from 
teen years onwards, rather than an effect only for mothers over the age of 35. In 
addition, younger age at first birth was protective of a later operative birth for 
multiparous women. 
 Primiparous Black women were at a significantly higher risk of emergency 
caesarean section compared to White women, but they were less likely to have an 
instrumental or a planned caesarean section. 
 Non-UK born multiparous women were more than twice as likely to have an 
unplanned operative birth than their UK-born counterparts.  
 In contrast to previous literature suggesting that some women may be „too posh to 
push‟, women of lower socio-economic status were at an increased risk of having 
an operative birth. 
 Malpresentation was the most influential risk factor measured in the MCS, 
increasing women‟s risk of an operative birth between 7 and 23 times compared 
to women who did not report malpresentation. 
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CHAPTER 11:  Discussion 
11.1 Introduction 
This study has explored the relationship between many maternal, pregnancy, labour and fetal 
factors and mode of birth in a large UK sample. I began by exploring the literature to gain an 
understanding about what is known about the predictors of mode of birth. There was a scarcity of 
literature for many predictors, particularly in the UK, where little research of this nature has been 
conducted. I chose variables from the first (and one from the second) wave of the Millennium 
Cohort Study which had been highlighted as important in the literature, or which had not been 
previously researched, but were plausibly related. The relationship between the variables and mode 
of birth were explored in a series of analyses in Chapters 5, 6, 7 and 9, which culminated in final 
„fully adjusted‟ multivariate models in Chapter 10. 
 
The discussion is divided into four main sections; a summary comparison with previous key UK 
studies, a critique of the methods used, interpretation of the study findings and the implications of 
the study findings. 
 
11.2 Comparison with previous UK studies  
As discussed in Chapter 2, few of the studies identified in the literature review were UK-based. Of 
those that were, many were focused on particular risk factors such as deprivation (Alves and 
Sheikh, 2005, Barley et al., 2004), fear of childbirth (Johnson and Slade, 2002), diabetes 
(Hawthorne et al., 1997) and antenatal care (Petrou et al., 2003). With fragmented research 
conducted at different times in different populations, it is more difficult to establish to what extent 
the results are generalisable.  
 
Three previous UK-based studies included large sample sizes and utilised multivariate techniques 
to investigate how a variety of factors in their populations relate to mode of birth. The first utilised 
data taken from the Avon Longitudinal Study of Parents and Children (ALSPAC), conducted in the 
early 1990s (Golding et al., 2001, Patel et al., 2005). The second was based upon the results of the 
National Sentinel Caesarean Section Audit Report (NSCSA) conducted in a three-month period in 
2000 and 2001 (Paranjothy et al., 2005, Thomas and Paranjothy, 2001). The third recently 
published study used hospital episode statistic (HES) data from English NHS trusts in 2008 (Bragg 
et al., 2010). Table 11.1 shows a comparison of the variables explored in the ALSPAC and NSCSA 
and the HES study, compared to those explored in this thesis within the MCS. Factors highlighted 
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in bold are explored in the MCS and the ones in purple were not examined in any of the other three 
studies.  
Table 11.1: A comparison of factors examined in the MCS, ALSPAC the NSCSA and HES data 
Predictors of mode of birth explored 
  
MCS 
n=18,239 
 
ALSPAC 
n=12,944 
 
NSCSA 
n=147,087 
 
HES data 
n=620,604 
Socio - 
demographic 
  
  
   
Age     
Age at first birth     
 
Parity     
Age of partner    
 
Marital status 
 
 
 
 
Ethnicity Ethnicity     
  Language    
 
  Migration status    
 
Socio-
economic  
Educational level    
 
Social class    
 
  Home ownership 
 
 
 
 
 
Area-level deprivation 
   
 
Height Height    
 
Interpersonal Left home before 17    
 
  Parents ever separated    
 
  Feelings about pregnancy    
 
Pregnancy Fertility treatment    
 
  Planned pregnancy    
 
  Antenatal care    
 
Health Smoking during pregnancy    
 
  Pre-pregnancy BMI    
 
  Problems in pregnancy    
 
  Physical exertion 
 
 
 
 
  Diet 
 
 
 
 
Obstetric 
history 
 
 
 
Previous CS 
 
   
Previous vaginal delivery 
  
  
Miscarriages 
 
 
 
 
Previous stillbirth  
 
 
 
Labour Labour induced   
  
 
Epidural
 
 
 
 
 
  Complications    
 
  Presentation     
 
Support during labour
   
 
 
 
Position in labour 
 
 
 
 
 
Lost control of behaviour 
 
 
 
 
Infant Birth weight      
  Length 
 
 
 
 
  Head circumference 
 
 
 
 
  Gestational age    
 
  Fetal sex    
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The MCS analyses confirmed a relationship between the following factors and mode of birth: 
maternal age, parity, ethnicity, complications in pregnancy, induction of labour, complications in 
labour (the HES data showed an increased risk of caesarean section with fetal distress and 
dystocia), malpresentation, birth weight and gestational age. Additionally, as had previously been 
found in the ALSPAC data, smoking during pregnancy was not independently related to mode of 
birth. 
 
Some factors were found to be independently related to mode of birth in the MCS, which were 
unrelated in previous studies, namely; social class, fertility treatment, antenatal care and 
companionship during labour (in the ALSPAC data these were unrelated in the fully adjusted 
models).  
 
Finally, several factors were examined in the MCS that were not in any of the three previous large 
UK studies: age at first birth, migration status, educational level, height, interpersonal factors, pre-
pregnancy BMI and fetal sex. These factors were all found to be significant and independent 
predictors of mode of birth. In addition, age of partner, language spoken at home and planned 
pregnancy were also novel in the MCS, but were not found to be significantly related to mode of 
birth, after adjustment for other maternal and fetal factors.  
 
11.2.1 Comparing study quality for the core comparative studies 
The validity of results from primary studies depends largely on study quality. For non-randomised 
studies many quality assessment tools have been developed, but no one tool is accepted as superior. 
In 2003 a Health Technology Assessment (HTA) Programme Report reviewed the literature to 
identify and evaluate quality assessment tools for non-randomised studies (Deeks et al., 2003). The 
review identified 193 separate tools, of which 14 were deemed to be the „best‟, and 6 of those were 
reported to be suitable for use in a systematic review. The quality assessment tool used for this 
study was chosen from one of those six tools. The „Quality Assessment Tool for Quantitative 
Studies‟ assesses the methodological quality of studies (Thomas, 1998), importantly assessing 
elements of selection bias, confounders and data collection. The tool has been tested for construct 
validity and test-retest reliability, with adequate results (Thomas et al., 2004).  
 
For the purposes of this study some sections of the tool were not used as they were redundant, for 
example, blinding and withdrawals. Table A11.3 provides an overview and score for each of the 
four core comparative studies based on selection bias, confounders and data collection. Selection 
bias included two parts; whether the individuals were likely to be representative of the target 
population, and what percentage of selected individuals agreed to participate. For confounders, the 
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tool asks for the percentage of relevant confounders controlled for. Due to the huge number of 
potential confounders, each with different potential importance, studies were assessed based on 
how many of the 10 groups shown in Table 11.1 were adjusted for (e.g. socio-economic factors = 1 
group). If the study had adjusted for at least one factor from the group, it was counted. For data 
collection, due to the variety of data collected, the question was adapted to focus on the validity of 
the data collection for mode of birth. Each study was given a score out of 7, the composition of 
which is explained in footnotes attached to Table A11.3.  
 
The MCS scored 6 out of a possible 7, losing 1 point for selection bias. Although the individuals 
selected for the study were „very likely‟ to be representative of the target population due to the 
eligibility of children living in a weighted random sample of almost 400 electoral wards, the 72% 
of individuals who agreed to participate fell below the highest 80-100% category in the checklist. 
Nevertheless, 72% remains a good recruitment rate, considering the oversampling of wards with 
large populations of disadvantaged and ethnic minority families. The study was assessed to be 
strong in terms of the confounders controlled for, and was felt to have a validated mode of birth 
outcome due to the previous linkage study with hospital-level data (Quigley et al., 2007). 
 
The ALSPAC study scored full marks, gaining the extra point compared to the MCS as 85% of 
eligible women agreed to take part in the study. However, it should be noted that study quality 
tools focus on internal rather than external validity (Deeks et al., 2003). Results from ALSPAC are 
based on one relatively affluent area in England, and may therefore not be generalisable to the rest 
of England, or the UK. The study was well adjusted and mode of birth was determined from 
computerised records from the hospitals involved, which was felt to be a valid measure of mode of 
birth.  
 
The NSCSA scored 5/7, gaining top marks for selection bias, as 99% of all registered births in a 
three month period in England and Wales were included, and data were collected at hospital-level, 
rather than from women, making recruitment rates not applicable. However, in terms of covariates, 
the study was assessed to be weak as five of ten categories were not controlled for, including socio-
economic, height, pregnancy, health and interpersonal factors. Data collection for mode of birth 
was the main strength of the NSCSA as data were collected for the study using comprehensive 
specialised data collection tools, which were also validated by local facilitators and the RCOG. 
 
The HES study also scored 5, with full marks for selection bias as over 600,000 births were 
included in England for 2008, with data from hospital level. Although it is not clear if any HES 
records had no information on mode of birth, this is probably unlikely as details were taken from 
procedure fields primarily, and only from maternity tail data, which is known to have patchy 
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coverage, if procedure field data were not available. The study had a moderate score for 
confounders, with 7 of 10 categories controlled for, however, height, pregnancy and interpersonal 
factors were not included. The data collection section was labelled „can‟t tell‟ as the authors report 
that no study has validated the HES coding of caesarean section against hospital records in the UK. 
 
The Millennium Cohort Study compares favourably with the three previous UK studies, scoring 6 
out of a possible 7 on the adapted quality assessment tool, compared to 7 for ALSPAC, and 5 for 
both the NSCSA and the HES study. The ALSPAC study scored higher due to the high recruitment 
rate, however, compared to the MCS their findings are much less generalisable to the UK 
population as a whole. Although the NSCSA and the HES study have huge sample sizes, the 
comparisons made in Table 11.1 were also borne out in the quality assessment, with both studies 
scoring worse than the MCS in terms of confounding factors controlled for.   
 
11.3 A critique of the methods used  
11.3.1 Strengths of using the Millennium Cohort Study 
11.3.1.1 The sample 
The data for this thesis came from the first wave of the MCS, a large population-based cohort study 
containing over 18,000 families sampled from almost 400 electoral wards from all four countries in 
the United Kingdom. The first wave was conducted between 2000 and 2002, when the cohort 
infants were around nine months old.  
 
Ethnic minority groups and disadvantaged women are frequently underrepresented in research. To 
combat this, areas with high numbers of ethnic minority groups and high levels of child poverty 
were over-sampled in the MCS. The resulting sample was large and (once weighted using survey 
weights) was representative of the UK.  
 
A strength of the data was the large number of characteristics that could be explored in relation to 
mode of birth, and the ability to use multivariate techniques to establish the independent effects of 
individual risk factors due to the large sample size. Table 11.1 details the factors explored in the 
MCS, compared to those included in the ALSPAC cohort study (Patel et al., 2005), the NSCSA 
study (Paranjothy et al., 2005) and the HES data study (Bragg et al., 2010). The direct comparison 
highlights the wealth of information available in the MCS which had not been explored previously 
in relation to mode of birth in large UK samples. In particular, age at first birth, migration status, 
height, interpersonal factors, BMI and fetal sex were significantly and independently predictive of 
mode of birth, and had not been included in the previous research. Furthermore, the large data set 
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allowed some more rare events to be explored; for example, the less than 3% of women who 
received no antenatal care as discussed in detail in Chapter 9.  
 
The measurement of some factors was better than in previous research. For example, the 
information on individual level socio-economic status allowed the question of whether women are 
„too posh to push‟ to be explored. Although the ALSPAC study included information at an 
individual level, social class was based on maternal occupation (Patel et al., 2005), and was 
measured in a sample of women concentrated in an area more affluent than the general population 
in the early 1990s (University of Bristol, 2008). The most recent study by Bragg and colleagues 
(2010) used HES data, but the authors comment on the incompleteness and inaccuracy of some 
HES information.   
 
11.3.1.2 Categorisation of mode of birth 
As described in Chapter 2, one of the main issues with much of the previous literature regarding the 
risk factors for mode of birth is the categorisation of mode of birth. In many studies, especially 
those conducted in America, the focus has been on the total caesarean rate. Although in the 
majority of UK studies the distinction between planned and emergency caesarean sections has been 
made, this was not true in all cases (Hawthorne et al., 1997, Petrou et al., 2003, Redshaw et al., 
2007). Moreover, instrumental births have been largely ignored except in a minority of UK studies 
(Bhattacharya et al., 2008, Naftalin and Paterson-Brown, 2008, Redshaw et al., 2007, Richardson 
and Mmata, 2007). To my knowledge this study is the first to assess the independent predictors of 
instrumental births using multivariate techniques.  
 
The categorisation of mode of birth in the MCS, although self-reported, is likely to accurately 
represent the actual mode of birth that women experienced. Previous studies comparing self-
reported mode of birth and medical records have found high levels of agreement (Rice et al., 2007, 
Troude et al., 2008). Quigley and colleagues linked records from over 12,000 MCS interviews to 
hospital medical records (Quigley et al., 2007). There was 98% agreement between the self-
reported mode of birth and hospital records using three categories (normal, assisted and caesarean 
section) and 94% agreement when using six groups (normal, forceps, ventouse, assisted breech, 
planned caesarean section and emergency caesarean section). The disagreement when using the six 
groups was mainly related to the distinction between planned and emergency caesarean sections, as 
has been previously noted (Rice et al., 2007). Of 7,140 English women with matched records, 82 of 
836 (9.5%) of women who reported having a planned caesarean section had an emergency 
caesarean section according to the medical records, and a further 73 cases of 603 (12%) were in the 
opposite direction (Quigley et al., 2007).   
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It should also be noted that medical records are not always accurate and are also likely to deviate 
somewhat from the actual events (Hewson and Bennett, 1987). As discussed in Chapter 1, the 
traditional classification planned (or elective) and emergency caesarean sections is broad as 
„emergency‟ caesarean sections can include those conducted in minutes to save the life of a mother 
or her child, or a situation where an early birth is desirable but there is no maternal or fetal 
compromise (Lucas et al., 2000). The example below describes a possible situation whereby a 
woman requires a caesarean section for failure to progress, but there is no maternal or fetal 
compromise. The caesarean section would not be an „emergency‟, and could be „planned‟ for later 
that day. It would seem most likely that it is in these less urgent cases that the biggest discrepancies 
between self-report and medical records would occur, for example: 
 
A woman has been in labour for several hours; although there are no signs of maternal or fetal 
complications, the labour is not progressing well. A decision is made by the attending staff that a 
caesarean section should be performed. However, the theatre is in use and a slot is booked for 
later that day. 
 
In further support of the representativeness of the sample, Table 11.2 shows a comparison between 
the weighted MCS mode of birth rates for the analytic sample, and the rates according to the 
hospital episode statistics (HES) in England from the most similar period (The Information Centre, 
2009b). The rates in the MCS were very similar to the rates reported in the HES data, suggesting a 
representative sample. 
  
Table 11.2: A comparison of mode of birth rates: MCS and hospital episode statistics 
Mode of birth Hospital episode statistics* 
2000-2001 
MCS**  
(Sep 2000 - Jan 2002) 
Unassisted vaginal birth 66.6% 68.1% 
Instrumental birth 10.9% 10.4% 
Emergency caesarean section  8.8% 9.1% 
Planned caesarean section 12.7% 12.4% 
* Figures add up to 99% but are correct according to the HES tables, **Weighted rates  
11.3.1.3 Few sample restrictions 
It is common for studies to restrict their sample to primiparous women, or to examine low risk or 
„standard‟ primiparous women (Cleary et al., 1996). Although women with multiple births (who 
represented only 256 MCS births) were excluded, no other restrictions were imposed. All analyses 
were stratified by parity which allowed comparisons to be made between primiparous and 
multiparous women. 
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11.3.2 Limitations of using the Millennium Cohort Study 
11.3.2.1 Using one data source 
The first limitation to acknowledge is that the MCS was used in isolation. Despite the many 
strengths of the MCS, there were limitations to using an omnibus survey which will be discussed in 
detail below. Using further data sources would have allowed comparisons to be drawn and further 
variables not available in the MCS to be explored, adding to the understanding of predictors of 
mode of birth. However, this was beyond the scope of this thesis.  
11.3.2.2 Secondary data limitations 
Despite the many strengths of using a large cohort study, there were also limitations imposed 
through the use of a secondary data source. A lack of information regarding obstetric history (most 
importantly regarding previous mode of birth) greatly restricted the interpretation of findings for 
multiparous women. In the NSCSA, repeat caesarean sections accounted for 14% of the overall 
caesarean section rate. Multiparous women who had previously experienced a vaginal birth had a 
caesarean section rate of 10%, whereas those with at least one previous caesarean section had a rate 
of 67% (Thomas and Paranjothy, 2001). There was also little detailed information about events 
during labour and birth, with pain relief the most significant omission. Although women were 
asked about their use of pain relief during pregnancy in the MCS, we do not know whether women 
were reporting pain relief during labour, or that used for the birth itself. For epidural, which has the 
most significant impact on mode of birth (see Chapter 8), there was also no detail about the timing 
or type of epidural. Details of events during labour would help to unpick the mode of birth 
differences observed between women in the MCS.  
 
Parity and age at first birth had to be estimated through the use of other available information (see 
Chapter 4), and for some women may have been inaccurate. However, the available information on 
the number of siblings in the household, the number of other children not living in the household, 
and whether the mother had ever had a stillborn baby on which parity was estimated, imply a likely 
accuracy of parity information for the vast majority of women. The retrospective nature of the 
questions relating to pregnancy (or pre-pregnancy) and childbirth asked at nine months postpartum 
could be subject to recall error, nevertheless, recall of childbirth events is likely to be accurate in 
most cases. Furthermore, some information (e.g. family income and marital status) could not be 
utilised due to their measurement at nine months after the birth.  
 
The self-reported nature of the information may also have had a bearing on the quality of the data. 
For example, complications during pregnancy and labour were open questions which resulted in 
extremely heterogeneous responses, many of which would not be considered to be complications 
by medical professionals. As a result many complications were categorised as „other‟ making the 
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results more difficult to interpret. In addition, there is some suggestion that women may have 
answered differently by background. For example, Pakistani/Bangladeshi women reported low 
rates of complications in pregnancy, despite much research to suggest that they are among the most 
health deprived ethnic minority groups in the UK (Sproston and Mindell, 2006, Nazroo, 1997). 
However, information from qualitative research indicates that these women may under-report 
pregnancy complications (Katbamna, 2000) (see further discussion in Chapter 6).  
 
Information gaps could be addressed in future waves of the MCS by asking women for further 
information. However, despite evidence that recall and impact of birth events can be vivid even 
many years after the event (Simkin, 1991), the likelihood of recall error would be significantly 
increased.  
 
11.3.2.3 Analytical limitations 
The first limitation of the analytical methods used in this thesis is that of multiple testing. A p-value 
of 0.05 was used throughout. Therefore we would expect significant results in one in twenty of the 
tests may have occurred by chance. The more tests conducted, the more likely it is that a significant 
result will be identified when actually the null hypothesis is true, and there was no real difference 
(Bland, 2000).  
 
Another issue with testing for statistical significance is the need to consider the size of the effect, 
and whether it has any real world meaning (Bland, 2000). Throughout my tables, due to the volume 
of results presented, I have highlighted the statistically significant findings. These significant 
findings are likely to be real, but it does not mean they are important clinically. Conversely, real 
differences may be non-significant. Despite the large data-set, as all analyses were stratified by 
mode of birth and parity, some small numbers may have underpowered analyses to detect a 
difference between groups. This was true particularly for analyses by ethnicity, e.g. only 9 
primiparous Black women had a planned caesarean section and a reduced likelihood of planned 
caesarean section for these women was of borderline significance. 
 
A further consideration with the data is that association does not necessarily signify causation 
(Gordis, 2004 ). A good example of this was the finding from Chapter 9 that women who attended 
no antenatal classes were at an increased risk of having a planned caesarean section. This could be 
interpreted as a negative effect of not attending childbirth classes. However, it is unlikely that a 
lack of attendance is causing a higher risk of planned caesarean sections. The more likely reason 
for the association is that women who know they are going to have a planned caesarean section do 
not feel the need to attend childbirth classes.  
Chapter 11: Discussion 
 
284 
11.3.2.4 Hospital data 
We know from detailed discussion in Chapter 8 that maternity units vary greatly across the NHS in 
terms of the organisation and delivery of care, the birth environment, the philosophy of care, the 
staff involved in the birth, and the various interventions used during labour. The huge inter-unit 
variation in caesarean section rates has sparked concern (Boseley, 2009). Although a proportion of 
the caesarean variation is likely to be attributable to population differences in the women served by 
the hospitals (see further discussion in section 11.5.3), variation will also relate significantly to the 
organisation and process of care within maternity units, which was not captured by this study.  
 
Records of women from the MCS can, in some cases, be linked to their hospital records (Quigley et 
al., 2007). While the use of multilevel analytical methods would have provided adjustment for the 
likely hospital-level effect on mode of birth, by identifying which women attended the same 
maternity unit, maternity data were poor and was not available for all women (see further details in 
Appendix 2).  
 
11.4 Interpretation of the findings 
The findings of this study demonstrate that the characteristics of women and their infants, as well 
as their experiences during pregnancy and labour, are associated with mode of birth. In the UK, 
only three large studies have attempted to understand how the characteristics of women are 
associated with mode of birth using multivariate techniques (Bragg et al., 2010, Paranjothy et al., 
2005, Patel et al., 2005). This study provides further evidence to support the differences found in 
those studies, and also explores a wide range of other factors (see Table 11.1), in addition to 
investigating the predictors of instrumental births. 
 
The evidence from this study indicates substantial differences in the mode of birth women 
experience. These differences relate not only to the medical and health characteristics of women, 
but more importantly to their social background; including their age, ethnicity, migration status and 
social class. What is not clear is to what extent these associations reflect deeper health differences 
among these women, and true differences in medical need for an operative birth, or whether they 
are partly a result of differential attitudes and behaviours of women, or differential care from health 
professionals during labour.  
11.4.1 Context  
The first consideration when interpreting the findings from this study is the social construction of 
childbirth, and the environment in which women experience childbirth in the 21
st
 century.  
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Childbirth is complex. Literature regarding obstetric ethics outlines the difficulties for clinicians to 
make sound clinical judgements whilst also respecting the values and wishes of women. In 
addition, a unique feature of obstetric ethics is the fetus, which can be regarded as an individual 
patient (Chervenak and McCullough, 1992).  
 
Added to the complexity of the clinician-woman (and fetus) relationship is the social reality of 
childbirth. Sociologists and anthropologists have argued that birth is a social rather than a purely 
biological reality. This is evidenced by the stark differences in the management of birth by different 
societies (Davis-Floyd and Sargent, 1997, De Vries et al., 2001a). As discussed in Chapter 8, 
modern UK maternity care is characterised by a variety of routine medical interventions. Therefore 
a medicalised model of care shapes childbirth for most UK women, and women who give birth in a 
hospital will have restrictions placed on their ability to control the birth experience (De Vries, 
1981). Kitzinger describes the hospital as a high-tech birth culture; a social system that regulates a 
woman‟s behaviour through „ritual‟ acts such as continuous fetal monitoring (Kitzinger, 2006).  
 
Despite arguments from various social movements for the de-medicalisation of maternity care, 
caesarean sections and other medical interventions in childbirth continue to rise. De Vries talks 
about how medicine responds to and accommodates changing social and cultural conditions; for 
example, by making cosmetic changes to hospitals to make them more homely, whilst actively 
encouraging women to use new pain medication (De Vries et al., 2001b). In a society with a high 
cultural valuation of technology (Wendland, 2007), it is unsurprising that health professionals, and 
women themselves, may have lost confidence in women‟s ability to labour without the assistance 
of technology (Cherniak and Fisher, 2008, Tew, 1990).   
 
11.4.2 Speculative explanations for differences in mode of birth by background 
11.4.2.1 Parity 
The large sample size of the MCS allowed for all analyses to be stratified by parity, which to my 
knowledge has not been done previously in a UK sample. Stratifying by parity was beneficial in 
two ways. Firstly it allowed the predictors of mode of birth to be examined for these two very 
different groups of women. Secondly, simply adjusting for parity would have resulted in more 
complicated models, with numerous interaction effects.  
 
The findings demonstrate that predictors of mode of birth differ by parity; in particular, many more 
characteristics are predictive of mode of birth for primiparous than for multiparous women. This 
result is in some ways unsurprising. Primiparous women and multiparous women differ 
enormously, both in their physical and psychological responses to childbirth. Importantly however, 
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midwives will also view women differently dependent on their parity, and will have different 
expectations about how a woman‟s labour will progress.  
 
Many previous studies have focused on primiparous women only, or have adjusted for parity in 
their analyses. These latter studies have shown between a 1.5 and a 9-fold increase in caesarean 
sections for primiparous women compared to multiparous (UK studies only) (Alves and Sheikh, 
2005, Green and Baston, 2007, Johnson and Slade, 2002, Patel et al., 2005).  
 
It seems for multiparous women the significant impact of the previous birth (see Chapter 2) may 
override the importance of other characteristics, whereas for primiparous women, who are at a 
much greater risk of having an operative birth, many more factors can influence mode of birth.  
 
Some differential predictors by parity may also relate to other characteristics of women which were 
unmeasured in the MCS. For example, that being a migrant is predictive of an unplanned operative 
birth for multiparous women but not for primiparous women may relate to where the previous birth 
had taken place, which is unknown in the MCS. For primiparous women, regardless of country of 
birth, giving birth in the UK maternity system will be a new and unfamiliar experience. UK-born 
multiparous women will have experienced the maternity system before, whereas for women who 
have previously given birth in a foreign country, the UK maternity system may be an entirely 
different and alien experience. 
 
In the next section of the discussion I will focus on three speculative explanations for the 
differences in operative birth rates according to maternal background; health variation, the attitudes 
and behaviour of women and the attitudes and behaviour of health professionals. These 
explanations are not intended to be exclusive, and it is likely that due to the complex nature of 
childbirth as discussed previously, a combination of these factors may apply. 
 
11.4.2.2 Health variation by socio-demographic background 
The independently significant socio-demographic characteristics of women at the highest risk of an 
operative birth were; older maternal age, low socio-economic status, Black ethnicity and being 
non-UK born. Each of these characteristics has been associated with poorer reproductive or general 
health outcomes (see examples below and previous chapters for further discussion).  
 
The increased risk of operative birth with increasing maternal age may be a physiological effect. 
Firstly, in the MCS there was a strong dose-response effect of increasing risk of all types of 
operative birth with increasing age (from teenage years upwards), rather than an effect only for the 
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„older‟ mothers (over the age of 35), who have been the focus of much previous research. 
Secondly, previous studies outlined in Chapter 5 have evidenced poorer uterine function with 
increasing age, and in the MCS malpresentation and other complications did increase with 
increasing age.  
 
The adverse effects of lower socio-economic status on health are well known (e.g. Wilkinson and 
Marmot, 2003). Relating specifically to pregnancy, women of lower socio-economic status are 
more likely to have a poor diet and higher rates of obesity, and to engage in risky health behaviours 
such as smoking (Dowd, 2007, Nelson and Popenoe, 2001). They may also be more likely to be 
anxious or depressed during pregnancy (Blondel and Marshall, 1998, Lia-Hoagberg et al., 1990), 
and they have a higher risk of poor infant outcomes such as low birth weight and preterm birth 
(Macfarlane and Mugford, 2000). The increased risk of operative birth for women of lower socio-
economic status may reflect poorer health among these women. 
 
Although some information was available in the MCS regarding the health of women during 
pregnancy, and on labour complications, the information was based on self-report and was 
collected retrospectively, around nine months after the birth. The information may not therefore 
have captured accurately the health of women during their pregnancy.  
 
While for some factors, a higher incidence of operative births may be a reflection of poorer overall 
health, or a poorer physiological response to pregnancy and labour, it would seem doubtful that the 
risk of operative birth is determined principally by the health of women. For example, women of 
Pakistani/Bangladeshi ethnicity, who are amongst the most deprived in terms of socio-economic 
position and health in the UK, were at a reduced risk of caesarean section compared to White 
women in the MCS.  
 
11.4.2.3 The attitudes and behaviours of women 
Changing Childbirth suggested that care should be woman-centred, advocating choice for women 
regarding their maternity care (Department of Health, 1993). Recommendations for care in labour 
in the report summarised that “every reasonable effort should be made to accommodate the wishes 
of the woman...” (p. 31).  
 
Women in labour have different motivations and wishes; some will be aiming for a more „natural‟ 
birth with minimal intervention, some will be desiring a medicalised birth, with the assistance of 
technology (for example to control pain), and some women will not have strong beliefs about the 
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course their labour should take. A woman‟s choices and behaviour during labour are likely to be 
modified by a variety of factors. 
 
In some qualitative American studies, attitudes towards pregnancy and childbirth have been shown 
to differ by social class. Higher-class women have been found to want to exert control over their 
birth; either through wanting a more natural birth, or desiring a more medicalised birth (Davis-
Floyd, 1994, Lazarus, 1997).  
 
Davis-Floyd (1994) interviewed 70 affluent middle-class White American women about their 
pregnancy and birth experiences. Despite the similar backgrounds of the women, their attitudes 
towards childbirth varied dramatically and represented extremes in response to their desire for 
control. Some women were adamant that they wanted a natural home birth and sought to control 
their environment, and the people that were involved in their birth, in order to embrace the natural 
birth experience. Sandra reflects on her decision to have a home birth: 
 
My friends think I‟m crazy. But I think they are. I mean really, they are – 
they‟re the ones that have missed the whole birth experience, not me 
(Sandra, in Davis-Floyd 1994, p. 1133). 
   
Other women felt alienated from their bodies during pregnancy and sought control through 
technology; controlling their pain with epidural anaesthesia and demanding a caesarean section: 
 
I [asked] for an epidural at one point, but they said they didn‟t have time to 
do it...that just drove me wild. I didn‟t like that at all – I wanted to have it 
the way I wanted to have it (Kay, in Davis-Floyd 1994, p. 1132).   
 
Ultimately the decision to have a Cesarean while I was in labor was mine. I 
told my doctor I‟d had enough of this labour business and I‟d like to have a 
Cesarean and get it over with. So he whisked me off to the delivery room 
and we did it (Elaine, in Davis-Floyd 1994, p. 1132).   
 
Conversely, lower-class women have been found to be much less assertive (Lazarus, 1997). 
Lazarus (1997) conducted two separate qualitative studies in the 1980s in America. The first was 
an observational study at a large public clinic which followed the care of 53 poor women, 18 of 
whom were aged between 16 and 19 (the average age at first birth for women in the sample was 
19). When asked about what mode of birth they would prefer some women said that they did not 
know, whereas others said “natural, I guess” (p. 141). In the later study 45 women who attended 
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private clinics were interviewed. The women were mainly college graduates, with an average age at 
first birth of 30. Nineteen women in the „middle-class‟ group were health professionals themselves, 
or were married to health professionals. Lazarus summarises; “Some [middle-class women] had 
definite views about technical interventions such as whether to have epidural anesthesia or an 
episiotomy. Some women asked doctors for their cesarean section rates...” (p. 143).  
 
In another qualitative study in the USA, Nelson (1983) interviewed over 200 women and 
summarised “they [working-class women] don‟t become interested in the birth process because 
they don‟t think that they can determine what is going to happen to them” (p. 294).  
 
Lazarus (1997) attributed the less assertive behaviour of the poor women in her study to their lack 
of access to, and desire for knowledge about the pregnancy and childbirth process. In a UK 
qualitative study lower-class White women were also found to be more restricted in terms of their 
knowledge and choices regarding their care (Bowes and Domokos, 2003). In the MCS, women of 
lower socio-economic status were much less likely to attend antenatal classes or receive antenatal 
care compared to their more advantaged counterparts. 
 
Green and Baston (2007) surveyed over 900 women from 8 English maternity units during their 
third trimester in 2000. Several questions related to willingness to accept interventions were 
included and were aggregated into an overall score. Women with no education had significantly 
higher average scores (indicating a greater willingness to accept intervention) than the more 
educated women in the sample. Recent interviews with UK maternity care staff have echoed these 
findings, with staff reporting that women of lower social class in their care were more likely to 
prefer a medicalised birth (Puthussery et al., 2008): 
 
I think if they‟re lower socioeconomic groups they probably actually want 
to have an epidural and want to have very medicalised care... (White 
British female midwife, in Puthussery et al 2008, p. 199).   
 
In the MCS, information on pain relief during labour could not be used as there was insufficient 
information about the circumstances surrounding the use of pain medications. However, there was 
no evidence that induction rates differed by socio-economic status (data not given). In a survey of 
over 700 women who gave birth in English hospitals in the late 1980s, well-educated women were 
more aware of the side effects of different types of pain relief and were significantly less likely to 
use Pethidine and more likely to adopt alternative methods of pain relief in labour; however, there 
was no association between educational level and use of epidural anaesthesia (Green et al., 1998b). 
Further research with information on epidural use by socio-economic status could identify if 
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epidural use is the link between lower socio-economic status and operative births (see Chapter 8 for 
details of the research on epidural anaesthesia and mode of birth). 
 
Interviews with UK Bangladeshi and Gujarati Indian women have revealed divergent attitudes 
towards both pregnancy and birth (Katbamna, 2000), which could impact on their behaviour during 
labour. For example Bangladeshi women in the study more often continued with their normal 
activities until the late stages of labour. In Bangladesh, home birth assisted by a female relative is 
traditional; Bangladeshi women were therefore anxious about the alien hospital environment: 
 
I did not want to go to the hospital too soon...I do not know many people 
here who could look after my children. I am also afraid to go to the hospital 
without my husband because I do not understand English (Bangladeshi 
mother, fifth pregnancy, in Katbamna 2000, p. 76).   
 
Some Bangladeshi women also feared caesarean sections and held beliefs that they may be 
sterilised during the procedure, as this quote from a Bangladeshi hospital interpreter demonstrates: 
 
Some of these women have heard stories from other women that if they 
arrive too early in labour then they would have a Caesarean section. In my 
experience, I found that quite a few didn‟t come into hospital until they were 
in full labour. Some people also believe, especially some husbands, that the 
doctor may carry out a sterilization while a woman is having a Caesarean 
(Bangladeshi hospital interpreter, in Katbamna 2000, p. 77).   
  
Conversely, Gujarati women were anxious to arrive at the hospital early and viewed the hospital as 
a safe place. In addition, there was evidence that Gujarati women were more knowledgeable about 
pain medications, and could more easily ask for pain relief (Katbamna, 2000). Interviews with 
Pakistani women in the UK have demonstrated a limited access to knowledge and choices 
regarding their care (Bowes and Domokos, 2003). For example, one Pakistani woman who had not 
been able to travel to antenatal classes described her experiences of pain relief: 
 
[At the classes] they teach you how to breathe and how to use the gas and 
everything, and I never... I had no clue...So it was very difficult for me to 
deliver the baby. I was screaming my head off (Pakistani woman 107, in 
Bowes and Domokos 2003, p. 92).   
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Interviews with health professionals caring for migrant women in English maternity units have 
revealed views that migrant women were more submissive and much less assertive than their UK-
born counterparts: 
 
The second-generation Black Caribbean will question, definitely... they 
wouldn‟t be so accepting. They would want to know more, they would 
question... yeah, they would challenge us more (Irish female midwife, in 
Puthussery et al 2008, p. 198).    
 
These mainly qualitative findings provide some evidence that some women may have less 
perceived control and less prior knowledge about their birth experience dependent on their socio-
economic status, their ethnicity and whether they were born in the UK. Nelson (1983) suggested 
that working-class women were “more inhibited by the context in which birth occurs” (p. 294). 
Reduced knowledge and perceived control over the birth experience could make women of lower 
social class and some ethnic backgrounds more restricted by „environmental constraints‟ during 
childbirth. However, women‟s core attitudes to childbirth may also differ by socio-economic 
background and ethnicity.  
 
Further UK research is needed to explore the attitudes of women of different backgrounds towards 
pregnancy and childbirth, and to establish if these attitudes impact on behaviour during labour. 
Much of the research described here, particularly relating to socio-economic status is American and 
was conducted in the 1980s. As health care in America is not publically funded, the care women 
receive is more likely to be influenced by their socio-economic status. Furthermore, in some studies 
there was no comparator group (Davis-Floyd, 1994), or there was a completely different 
comparator group from a different setting and time frame (Lazarus, 1997). Conducting research to 
include disadvantaged groups is notoriously difficult. Bowes and Domokos (1996) discuss the 
difficulties of raising the „muted‟ voices of Pakistani women regarding their maternity care, 
especially considering the „social positioning‟ of the researchers, and discuss ways in which these 
difficulties can be addressed. 
 
11.4.2.4 The attitudes and behaviours of health professionals 
 
The relationship between health professionals and women 
The relationship between health professionals and patients has long been of interest to researchers. 
Paternalism is the traditional model of the doctor-patient relationship, where the doctor is the 
expert and the patient‟s role is to comply (Britten and Weiss, 2004). Milgram‟s psychological 
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experiments showed the power and authority of medicine, and how humans will obey an authority 
figure (Cassell, 2005).  
 
Woman-centred care is more aligned with the model of concordance, the core principals of which 
are understanding and respect for the patient‟s view (Britten and Weiss, 2004). However, in the 
qualitative literature regarding maternity care there is some evidence of medical hegemony (the 
power exerted by a dominant group over other groups), with women of lower social class being 
more influenced by the authoritative knowledge of health professionals (Bowes and Domokos, 
2003, Lazarus, 1997, Puthussery et al., 2008, Nelson, 1983). In Nelson‟s interviews with over 200 
American women, compared to working-class women, middle-class women desired a more 
cooperative rather than an instructional relationship with their doctor (Nelson, 1983). Puthussery 
and colleagues (2008) in their recent interview study with health professionals involved in UK 
maternity care, identified a theme that the women of lower social class in their care were more 
likely to “see the doctor as the important person” (pg 199).  
 
Literature has suggested that ethnic minority groups have less involvement in decision making, 
whilst other research has demonstrated that patients are more actively involved in decision making 
if their health care provider is of the same ethnicity (Green et al., 2003). Health professionals 
caring for minority ethnic groups have described how problems with communication and a lack of 
cultural knowledge cause uncertainty and a barrier to professional care which is disempowering 
(Kai et al., 2007). Puthussery and colleagues (2008) conducted interviews with 30 health 
professionals from 8 English maternity units. The health professionals reported that it was easier to 
provide care for women who were UK-born, compared to migrant women. The ease of caring for 
UK-born women seemed to stem predominantly from fewer language and cultural barriers 
(Puthussery et al., 2008): 
 
...It‟s much easier if they have been born in the country and brought up 
here, but if they are new to the country and we can‟t communicate with 
them, language is a big problem (White British female midwife, in 
Puthussery et al 2008, p. 197).   
 
Women with perhaps lower expectations or who are less articulate and less 
able to make demands are disadvantaged because they don‟t know how to 
ask (White British female midwife, in Puthussery et al 2008, p. 198).   
 
An Irish interview study with health professionals caring for ethnic minority women echoed 
difficulties with communication: 
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I mean if you can‟t speak their language, you know... you can‟t establish 
any rapport (Unnamed service provider, in Lyons et al 2008, p.265). 
 
Language may play a key role in the development of the relationship between a health professional 
and the woman they are caring for. For women for whom English is not their first language, 
interviews with both staff and women have demonstrated how language can be a barrier (Bowes 
and Domokos, 2003, Bowler, 1993, Katbamna, 2000, Lyons et al., 2008, Puthussery et al., 2008). 
However, communication difficulties may not only apply to situations where both parties speak 
different first languages. Roter and Hall discuss how the negative stereotypes of disadvantaged 
groups held by doctors can affect the way they interact with patients (Roter and Hall, 2006). 
According to Waitzkin (1985) increased communication problems between doctors and patients of 
lower social class relate to the „competence gap‟ between patients and doctors. Although in modern 
UK maternity care there may be less „social distance‟ between a woman and midwives caring for 
her, technical terminology, which is also highlighted by Waitzkin, may be more of an issue for 
women of lower socio-economic status, especially as we know that these women may be less likely 
to have a desire for or access to prior knowledge about childbirth.   
 
Interestingly, as has been found previously (Ibison, 2005), language was not an independent 
predictor of mode of birth in this sample. This finding was surprising considering that language is 
frequently reported as a barrier in the relationship between midwives and women. However, this 
finding does not exclude the importance of communication problems in the maternity care setting. 
In the MCS 710 women did not speak English at home. Although around a quarter of these women 
were UK-born, the inclusion of both migration and ethnicity may have captured the communication 
difficulties in the sample. In addition, around 2,000 women spoke English and other languages. As 
these women reported speaking English they were grouped with the women who spoke English 
only at home. However, we do not know how good their English was, and their inclusion in the 
comparison group may have diluted effect sizes.  
 
Stereotyping 
“Conscious and unconscious beliefs by professionals can influence clinical decision-making and 
contribute to ethnic disparities” (Puthussery et al., 2008 , p.199).  
 
An ethnographic observational study conducted over a three-month period in a British hospital in 
the late 1980s, and complemented by interviews with 25 midwives, revealed very stereotypical 
views of the health professionals about the South Asian women in their care (Bowler, 1993). Four 
main stereotypical themes emerged from Bowler‟s study: (1) difficulties communicating, (2) lack 
of compliance and over-use of services, (3) attention-seeking behaviour and low pain thresholds, 
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and (4) a lack of maternal instinct. Communication was found to be a significant problem in the 
study. The South Asian women who could not speak any English were perceived to be rude and 
unintelligent, and if the women did speak some English their broken English was often viewed as 
bossy.  
 
Some Asian women are like blocks of wood, you know, thick [banging her 
head]. Mind you others are delightful. It‟s impossible to understand 
whether they have understood or not (Unnamed midwife, in Bowler 1993, 
p.161). 
 
Well, these Asian women you are interested in have very low pain 
thresholds. It can make it very difficult to care for them (Unnamed 
midwife, in Bowler 1993, p.167). 
 
Bowler‟s study was conducted more than 20 years ago. However, ethnic inequalities in maternity 
services persist, and the way in which staff provide these services contributes to inequity (Bharj 
and Salway, 2008). More recent qualitative studies have echoed the stereotypes suggested by 
Bowler, such as some minority groups being louder or more aggressive during labour (Lyons et al., 
2008, Puthussery et al., 2008), and others having low pain thresholds (Puthussery et al., 2008): 
 
Indian women, without a doubt have a lower pain threshold, without a 
doubt (White British female midwife, in Puthussery et al 2008, p. 198).   
 
Stereotyping relates not only to ethnicity, but to other demographic characteristics of women. In a 
US study, women who were disadvantaged in terms of their household income or insurance status 
were significantly more likely to report feeling like they had been treated differently by health 
professionals during their maternity care because of their social position than women with a high 
household income, or with employer-sponsored health insurance (De Marco et al., 2008). Green 
and colleagues (1990) discuss two common stereotypes in UK maternity care: the „well-educated 
middle-class NCT type‟ and the „uneducated working-class woman‟ and showed with survey data 
that the attitudes of these women did not reflect those expected from these negative stereotypes. 
 
Midwives, especially on a busy labour ward, may use stereotypes as a tool in order to react to 
situations as they arise (Green et al., 1990). However, these stereotypes may not always apply to 
the individual women in their care (Bowler, 1993). When stereotypical knowledge does not apply 
to an individual patient professional uncertainty can arise (Kai et al., 2007).   
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Is „cultural competence‟ training the answer? 
There is no accepted definition of „cultural competency‟ (Kai et al., 2007, Kleinman and Benson, 
2006), which may explain why there is little evidence of the effectiveness of cultural competence 
training (Kai et al., 2007). According to Lo and Stacey (2008 p. 741) “the concept of culture 
remains unclear when applied to racially and ethnically diverse patients”. The grouping of people 
dependent on their ethnic background ignores the variations within groups; however, an 
idiosyncratic view of culture makes the implementation of standardised guidelines virtually 
impossible (Lo and Stacey, 2008). Reducing cultural competency to a set of technical knowledge 
and skills may actually increase uncertainty for health professionals (Kai et al., 2007). 
 
Both Kleinman and Benson (2006) and Kai and colleagues (2007) suggest the need for a greater 
focus on patients as individuals. Green and colleagues discuss how stereotyping can more easily 
occur if midwives have not had the chance to get to know the woman first (Green et al., 1990). 
Perhaps the key to reducing staff behaviours based on stereotypical preconceptions of women is 
increased continuity of carer, which could also improve communication between staff and women. 
 
Women reflect more favourably on experiences of childbirth when they have an established 
relationship with a midwife (Bowers, 2002), and additional carers during labour may increase the 
risk of caesarean section (Gagnon et al., 2007). Furthermore, interviews with ethnic minority 
women receiving both caseload midwifery care and conventional care have revealed that greater 
continuity of carer may be even more important for minority groups, who are likely to feel 
alienated from service providers (McCourt and Pearce, 2000). Women who had a greater continuity 
of carer felt that they could communicate better with their midwife, and that they were more 
supported.  
11.5 Implications of the research 
Over the past two decades, caesarean section rates have risen significantly in the UK, but little is 
known about what is causing the high rates. In addition, instrumental births have not decreased 
over the period. Both main types of operative birth represent an increased risk to the physical and 
psychological health of women, as well as a risk to their infants, and a substantial cost to the NHS. 
My thesis describes the significant and independent predictors of mode of birth in a large UK 
sample. What is not clear is to what extent these differences are the result of health differences, or 
differences in the behaviour of women or their health professionals.  
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11.5.1 Instrumental births  
Fewer maternal and fetal characteristics were predictive of instrumental births compared to 
caesarean sections. However, as with caesarean sections, instrumental births also increased with 
increasing age, and women who began childbearing earlier were protected against having an 
instrumental birth in later pregnancies. In addition, women of lower social class and those who 
were not born in the UK were at a greater risk.  
 
Much previous research, particularly in the UK, has focused on the predictors of caesarean 
sections, and the predictors of instrumental births have been largely omitted. However, as discussed 
in Chapter 1, women who have an instrumental birth can also experience serious negative physical 
and emotional consequences, such as morbidity of the pelvic floor, low satisfaction with the birth 
experience and even post-traumatic stress disorder. Instrumental birth rates do differ by maternal 
and fetal characteristics, and as will be discussed in the next section, modifying the behaviour of 
women or health professionals could potentially help to prevent some of these procedures. 
 
11.5.2 Modifiable factors 
As discussed by Patel and colleagues (2005), many factors described in this thesis are not amenable 
to change. It should be noted that labelling women as high risk based on non-modifiable 
demographic factors can negatively impact their expectations of birth, and can make them feel 
accountable for adverse outcomes (Jordan and Murphy, 2009).   
 
Health professionals cannot control who the women are that they will care for. However, there are 
areas which could be modifiable based on my findings, both in terms of the behaviour of women, 
and the behaviour of staff.  
 
The most modifiable factor included in my thesis is BMI. Women who were more obese were 
much more likely to have a caesarean section. Making women aware of the issues of being 
overweight once they are pregnant is too late. General Practitioners should discuss future family 
plans with overweight women, and advise them of the additional complications for pregnancy and 
childbirth of being overweight. However, although I have noted weight as the most modifiable 
factor, there are many difficulties associated with weight change, particularly due to the complex 
reasons why people are overweight and the numerous barriers to lifestyle change (National Institute 
for Health and Clinical Excellence, 2006). 
 
Increasing age at birth was the most consistent demographic factor which increased the risk of 
women having any type of operative birth. Age at first birth has been increasing, and in 2008 the 
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average age of a mother at first birth in England and Wales was 27.5 years (ONS, 2009). The shift 
towards delayed childbearing is accepted in today‟s society. Books provide advice specifically for 
women considering or experiencing pregnancy over the age of 35 (e.g. Berryman et al., 1998, 
Sember, 2007). Furthermore, teenage childbearing is viewed as a major public health problem, with 
increased risks of adverse infant outcomes such as low birth weight (Lawlor et al., 2002), and 
“young women who become mothers before the age of 20 are demonized as agents of social 
disruption” (McDermott and Graham, 2005, p.59). However, detrimental outcomes for teenage 
mothers are likely to relate to their often more disadvantaged backgrounds, rather than their age 
(Lawlor et al., 2002). In their review of qualitative literature with UK teenage mothers, McDermott 
and Graham (2005) identified positive themes and a resilient attitude among young mothers who 
were often coping with issues of poverty and stigmatisation. They conclude that although teenage 
motherhood is often identified as a route to social exclusion, for some women teenage mothering 
“opened doors into valued roles and supportive relationships” (Graham and McDermott, 2006, 
p.34). 
 
Beginning childbearing after the age of 35 decreases fertility and increases the risk of miscarriage 
(Heffner, 2004). Relating to fertility and pregnancy complications, in 2009 the RCOG released a 
statement on later maternal age, encouraging women to „consider having families during the 
optimum period of fertility‟ and suggesting an „urgent need for better public information on the 
issues surrounding later maternity‟ (RCOG, 2009). Although not mentioned in the RCOG 
statement the large volume of literature documenting increased risks of operative births with 
increasing age, supported by the findings of this thesis, need adding to that public information.   
 
Although women may be delaying childbearing to achieve an optimal financial and emotional 
environment for motherhood, my findings support those highlighted by the RCOG, that this may 
not be the optimal physiological timing. Womens‟ bodies may be physiologically most ready for 
childbirth in the late teen years, with later childbearing increasing complications for the natural 
process of childbirth. The most recent review by The Care Quality Commission (CQC, 2010) 
indicated a significant increase in the age of childbearing women. Perhaps the attitudes of women 
and the wider society, towards age of beginning childbearing need to be reflected upon, and 
changed. Older childbearing age is a risk factor for a more complicated pregnancy and birth, but it 
is modifiable. 
 
Socio-economic status, ethnicity and migration status were found to be predictive of mode of birth. 
Qualitative studies have found that health professionals feel that a lack of cultural knowledge and 
communication difficulties act as barriers to the care they can provide for minority ethnic groups 
(Kai et al., 2007, Puthussery et al., 2008), and stereotypical views relating to socio-economic status 
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may also hinder the relationship between women and health professionals (Green et al., 1990). 
Increased continuity of carer could act to break down these barriers, as midwives get to know the 
individual women, and need to rely less on stereotypical knowledge. In addition women from 
minority ethnic groups who have experienced a continuity of carer have reported more effective 
communication and better support from their midwife (McCourt and Pearce, 2000). However, as 
Green and colleagues point out , it may not be continuity of carer per se that is important (Green et 
al., 2000). In their review of the literature, women who had a known carer were not necessarily 
more satisfied than women who did not, and women did not always view continuity of carer as 
important. Having met a midwife before did not necessarily imply that women „knew‟ their 
midwife. The authors summarised that although there has been an emphasis on continuity of carer 
there has been little emphasis on the quality of the care. In addition, continuity of care was found to 
be more important in some studies (e.g. Green et al., 1998b). These factors need to be considered 
when assessing how effective relationships can be developed between midwives and women. 
 
Support during labour, as discussed in Chapter 8, has numerous benefits, including a reduction in 
operative births. The Cochrane review by Hodnett and colleagues has recently been updated with, 
for the first time, sub-group analyses by the person providing the support, and with the inclusion of 
studies where the support partner was someone from the woman‟s social network (Hodnett et al., 
2011). The findings suggest that, as my findings have shown, continuous support from a support 
partner from the woman‟s social network can be beneficial. In terms of reducing caesarean section 
rates however, it was support from doulas that proved to be the most beneficial, with hospital staff 
and support partner sub-group analyses not significant. However, as has been identified previously 
(Ross-Davie, 2011), none of the 21 studies in the review were conducted in the UK, or in midwife-
led maternity care, reducing the applicability of the findings to UK settings. Chapter 8 described 
how models of care with the aim of providing continuous support during labour have been shown 
to have reduced rates of operative births, but that the models of care differed so drastically from 
each other that it was impossible to establish the importance of continuous midwife support from 
other aspects of care such as a philosophy of normal birth, a more homely environment and fewer 
interventions in labour. It is clear that support during labour is extremely important to women, and 
can improve outcomes during labour (such as a reduction in the need for pain relief and shorter 
labour), satisfaction with the labour experience, and reduce the likelihood of operative birth. 
However, further UK research could seek to strengthen the evidence of the likely benefits of one-
to-one midwife, doula and companion support for UK women.   
 
This study provides additional evidence that women who have an induced labour are at an 
increased risk of operative birth, adding to the mounting literature in this area (see Chapter 8, 
section 8.4.2). According to NHS maternity statistics for England, induction rates have remained 
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fairly static between 2001 and 2011, with around 20-21% of women having an induced onset of 
labour (The Information Centre, 2009a). With around 1 in 5 women having induced labour, a 
change in practice to reduce the induction rates has the potential to reduce operative birth rates in 
the UK.  
 
11.5.3 The need to adjust for case-mix 
Caesarean section rates vary widely between hospitals, and the published hospital rates have caused 
wide-spread concern (Boseley, 2009, Rogers, 2009), with rates varying hugely, for example from 
6% to 66% in the NSCSA (Paranjothy et al., 2005). There is an increased need to understand what 
is driving the differential rates between hospitals or within hospitals over time. The different 
populations served by hospitals can greatly affect their caesarean section rates. The ability to 
compare caesarean section rates is one of the biggest challenges facing researchers (Betran et al., 
2009, Paranjothy et al., 2005, Robson, 2001). Various methods have been devised for comparing 
caesarean section rates. Two key examples include comparing „standard‟ primipara (Cleary et al., 
1996), and the Robson classification; classifying women according to pre-specified criteria based 
on their pregnancy, previous obstetric history, course of labour and gestation (Robson, 2001).  
 
The standard primipara method compares only women who are White, aged 20-34, more than 
155cm tall, presenting with a singleton cephalic fetus at more than 37 weeks, with no 
complications during labour (Cleary et al., 1996).  
 
The Robson classification includes 10 groups, and has been successfully applied in both single 
units, and in a large multi-country data-set (Betran et al., 2009, McCarthy et al., 2007); however, it 
focuses only on obstetric information, and ignores demographic information. Overall, neither 
method allows for direct comparison of caesarean section rates between maternity units, while 
adjusting for case-mix differences (Paranjothy et al., 2005). 
 
Paranjothy and colleagues (2005) used the NSCSA to assess the contribution of case-mix to the 
variation in hospital rates. Adjustment for age, ethnicity, number of previous vaginal births, 
number of previous caesarean sections, gestation and mode of onset of labour accounted for only 
34% of the variance in hospital rates. The populations served by the 216 English and Welsh 
maternity units varied greatly. For example, the percentage of Bangladeshi women who gave birth 
in the units varied from 0% to 51.7%. My study demonstrates the need for better information on the 
characteristics of women who attend certain hospitals, to provide greater understanding of how 
much the variation between hospitals is explained by the population they serve.  
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11.5.4 Case-mix confounding 
As discussed in Chapter 1, more research is needed to clarify both the short and long-term impact 
of mode of birth for mothers and their infants. As a trial of mode of birth has many ethical 
implications, and is not acceptable to women (Lavender and Kingdon, 2009), much research to date 
is observational in nature. This study provides further information on the case-mix factors which 
should be considered as confounders when examining the relationship between mode of birth and 
any possible outcomes.  
 
11.5.5 The potential impact of changes to factors in the system of care between 2001 
and 2011 
Since the first wave of the MCS in 2000-2002, a decade has passed, during which time the 
population served by the UK maternity system has changed. The number of births has increased 
from around 663,000 in 2001-02 to 797,000 in 2009-10 due to an increase in the fertility of UK-
born women and an increase of female migrants of childbearing age to the UK (ONS, 2011). The 
overall non-White population in England and Wales grew by an average of 4.1% in England and 
Wales between 2001 and 2009 (ONS, 2010). The average maternal age at birth has increased. In 
2001 the average age of mothers at first birth in England and Wales was 26.5 (ONS, 2004), by 
2008 mothers were on average a year older, with an average of 27.5 (ONS, 2009). Obesity has 
increased over the past decade among women of childbearing age. The NHS National Obesity 
Observatory report a change in the prevalence of obesity among women aged 16-44 from around 
15% in 2000 to over 20% in 2008 according to results from the Health Survey for England 
(National Obesity Observatory, 2011). 
 
The situation in the NHS maternity services has also changed in the past decade. Caesarean section 
rates have increased from around 21% in England to almost 25%, and there have been similar 
increases in the smaller countries of the UK. However, there has also been an increased focus on 
rising caesarean section rates which may have contributed to a slowing in the increase over the past 
few years. A review in England focusing on examining the practices of nine maternity units with 
very high or low caesarean section rates led to the development and launch of a „toolkit‟ in 2007, 
which outlines the characteristics of units with low caesarean section rates (Baldwin et al., 2010). 
The impact of the toolkit is currently being evaluated. 
 
Since the first wave of the MCS there have been several new sets of NICE guidelines for maternity 
care, including for caesarean section (National Institute for Health and Clinical Excellence, 2004b) 
(currently under revision), antenatal care (National Institute for Health and Clinical Excellence, 
2003, National Institute for Health and Clinical Excellence, 2008a), intrapartum care (National 
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Institute for Health and Clinical Excellence, 2007) and induction of labour (National Institute for 
Health and Clinical Excellence, 2008b). It is likely these guidelines will have influenced the 
delivery of care, although there is little evidence documented on this. However, in a recent 
qualitative study, Kennedy and colleagues (2010) observed evidence of several practices supportive 
of normal birth from NICE and site-specific guidelines, such as discouragement of routine 
continuous electronic fetal monitoring, and keeping labouring woman out of bed. However, it 
should be noted that the two NHS trusts used in the study were chosen as they publicly identified 
their work to enhance normal birth, and this will not be representative of all maternity units.  
 
Interestingly the most recently published guidelines for pregnancy focus on pregnant women with 
complex social needs (National Institute for Health and Clinical Excellence, 2010). The 2010 
guideline focus on specific groups, including teenage mothers and non-UK born women or those 
who have language difficulties. The guidelines suggest that health professionals should use a 
variety of ways to communicate with women with language difficulties, and should undertake 
training in the needs of these women. These new guidelines reflect an increased interest in the 
differences in the maternity care experienced by women of different backgrounds in the UK.  
 
There have been changes to the Terms and Conditions of employment for midwives under Agenda 
for Change (AfC), which was introduced in 2004 and re-graded pay grades for many midwives 
(National Institute for Health and Clinical Excellence, 2004a). In addition, increased budget 
restrictions, low staffing levels and heavy workloads have resulted in low morale, and impact on 
the service midwives can provide for women (The Royal College of Midwives, 2007).  
 
Kennedy and colleagues (2010) interviewed staff and women from two NHS trusts, as well as 
conducting 6 months of observations in one. The trusts actively worked to normalise birth, yet they 
also served diverse and in many cases high risk populations. Poor staffing levels were cited as one 
of the key barriers to normal birth: 
 
…there has been unfortunately in London a 25% increase in the birth rate 
and there has not been a 25% increase in staff… it‟s not just the women and 
the time, it‟s all the other bits of the job that have proliferated… a hundred 
times more paperwork than when I first became a midwife twenty-odd years 
ago… (Unnamed staff midwife, in Kennedy et al., p.265). 
 
The changes in the demand for midwifery care, and an increase in women who may experience 
more complications in labour put added strain on an already stretched midwifery care system, 
likely adding further barriers to providing one-to-one woman centred care.  
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11.5.6 Implications in the current policy context 
The most important current policy drivers in maternity care are from the Department of Health 
(DoH); the National Service Framework for Children, Young People and Maternity Services 
(Department of Health, 2004) and Maternity Matters (Department of Health, 2007). The two 
documents have an emphasis on the following areas: reducing health inequalities, normal birth, 
individualised and woman-focused care, choice of how and where to access care, equal access to 
high quality care, and continuity of midwifery care.  
 
This thesis shows demonstrable differences between women in the UK, not only in the mode of 
birth they experience, but also in their uptake of antenatal care by demographic background. 
Further research to increase the understanding of why these differences occur may decrease the 
disparities and allow more women to have a normal birth experience.  
 
11.5.7 Implications for further research  
In the UK there is a dearth of research regarding the predictors of mode of birth. Further research is 
needed to understand the associations identified between maternal and infant factors and mode of 
birth identified in this study. Some factors have been identified as independently predictive of 
mode of birth in this study, which to my knowledge have not been previously researched, e.g. age 
at first birth. In other cases, a lack of previous UK research, as with socio-economic status, 
signifies a need for additional information. These findings warrant exploration in further large UK 
data-sets. In addition, results from this study should be applied in future research adjusting hospital 
operative birth rates for case-mix differences.  
 
Future research should also focus on generating deeper understanding of the relationship between 
demographic factors and mode of birth, and identifying to what extent these findings are 
attributable to the behaviours of health professionals and the women themselves, and are therefore 
modifiable. Qualitative or mixed methods approaches will be required in order to acquire an in-
depth understanding of what is driving differences in mode of birth. In addition, if some differences 
are more attributable to biological reasons, future research could identify if different methods of 
care could help women in „high risk‟ groups to achieve an unassisted birth.  
 
The following specific topic areas are recommended for future research: 
 To investigate the reasons for the increasing rates of operative birth with increasing 
maternal age. This should include further research of the biological theory, as well as 
exploring the attitudes and behaviours of women at different age groups and health 
professionals towards these women.  
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 To explore further the relationship between socio-economic status and mode of birth in 
large population samples, with information on individual-level socio-economic status, and 
interventions during labour, e.g. epidural use. 
 To explore the experiences in labour and birth of women of different ethnic backgrounds, 
with a particular focus on the indications for mode of birth, communication between 
women and staff, stereotyping, and comparisons between women‟s self-reported health and 
birth experiences, and their medical records. 
 To investigate the relationship between fetal sex and mode of birth by further studying fetal 
heart rate patterns by sex.   
 To further explore the relationship between antenatal care and class attendance and mode 
of birth using data with additional information on obstetric history, and inter-pregnancy 
interval. In addition, if an association is again observed between attendance at antenatal 
classes and operative birth among multiparous women, to establish the attitudes of these 
women towards pregnancy and birth.  
 
11.6 Conclusion 
Caesarean sections and instrumental births have been increasing in the UK, with one in three 
women now having an operative birth. The procedures represent a significant health cost to women 
and their infants, as well as a substantial financial burden to the NHS. Little is understood about 
why operative birth rates are so high in the UK, in particular, there is a scarcity of research on the 
predictors of mode of birth.  
 
This study has explored the maternal and infant characteristics which predict mode of birth, in a 
large representative UK sample. The study differed from the small amount of current UK literature 
in several ways. Firstly, mode of birth was categorised in four categories; (1) unassisted vaginal 
birth, (2) instrumental vaginal birth, (3) emergency caesarean section and (4) planned caesarean 
section, including both commonly used classifications of caesarean section, and instrumental births, 
which are rarely included in research. Secondly, a large number of predictors were examined using 
multivariate techniques to establish the independent effect of each on mode of birth. Thirdly, 
primiparous and multiparous women were examined separately. 
 
The data revealed that the socio-demographic, socio-economic, and interpersonal characteristics of 
women, their health and the care they receive during pregnancy and labour, and the characteristics 
of their infant, independently predict the mode of birth they experience. In particular, operative 
births rose dramatically with increasing maternal age, women of low socio-economic status were at 
an increased risk of operative birth, and mode of birth differed significantly by ethnic background, 
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language and migration status. These findings are important considering the recent DoH policy 
drivers to reduce health inequalities and increase normal birth, and the latest NICE guidelines 
which aim to tackle differences in care for some more vulnerable groups. The results could also 
provide further understanding about how the different populations served by maternity units, 
contribute to the substantial variation in operative birth rates observed between units. Further 
research is needed to establish to what extent differences in mode of birth are a reflection of the 
attitudes and behaviours of women, or health professionals, and are therefore amenable to change.  
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Appendix 1: Literature search strategy 
 
The following example combined mode of birth terms with terms for fetal sex (MEDLINE): 
1. exp Cesarean Section/ 
2. caesarean.ti,ab. 
3. cesarean.ti,ab. 
4. cesarian.ti,ab. 
5. caesarian.ti,ab. 
6. exp Delivery, Obstetric/ 
7. (surgical adj2 delivery).ti,ab. 
8. (surgical adj2 birth).ti,ab. 
9. (operative adj2 birth).ti,ab. 
10. (operative adj2 delivery).ti,ab. 
11. (instrument* adj2 birth).ti,ab. 
12. (instrument* adj2 delivery).ti,ab. 
13. ventouse.ti,ab. 
14. vacuum extraction.ti,ab. 
15. exp Vacuum Extraction, Obstetrical/ 
16. exp Extraction, Obstetrical/ 
17. (forceps adj2 birth).ti,ab. 
18. (forceps adj2 delivery).ti,ab. 
19. exp Obstetrical Forceps/ 
20. (mode adj2 birth).ti,ab. 
21. (mode adj2 delivery).ti,ab. 
22. (method adj2 birth).ti,ab. 
23. (method adj2 delivery).ti,ab. 
24. (type adj2 birth).ti,ab. 
25. (type adj2 delivery).ti,ab. 
26. or/1-25 
27. (fetal adj2 sex).ti,ab. 
28. (fetal adj2 gender).ti,ab. 
29. (fetus adj2 sex).ti,ab. 
30. (fetus adj2 gender).ti,ab. 
31. (infant adj2 gender).ti,ab. 
32. (infant adj2 sex).ti,ab. 
33. (female adj2 fetus).ti,ab. 
34. (male adj2 fetus).ti,ab. 
35. (female adj2 infant).ti,ab. 
36. (male adj2 infant).ti,ab. 
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37. or/27- 36 
38. 26 and 37 
39. limit 38 to (english language and humans) 
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Appendix 2: Hospital level data 
 
From the literature reviewed in Chapter 8 it is clear that variation exists between hospitals and 
between health care providers. The MCS interview data does not provide information about the 
hospital of birth that would allow exploration of the effect of place of birth on mode of birth. 
However, in 2007 centrally-collected hospital level data were made available that could be linked 
to the MCS data. In this section I explore the practicability of using the linked hospital data.  
 
Background to the linked data 
For reasons of limited health questions in the MCS questionnaire and possible recall errors at the 
nine-month interview regarding pregnancy and birth (Centre for Longitudinal Studies, 2008), data 
from the MCS have been linked to both hospital records and birth registration records for mothers 
who gave consent for matching (Dezateux et al., 2006, Johnson, 2007). Linked birth registration 
and hospital data were first made available in 2007.  
 
Identifying variables from the MCS were sent to the holders of birth registration and hospital 
information in each country. For hospital records, trusts or hospitals are required to submit data 
held on their systems to the relevant country‟s health service department. For example, in England 
information is held centrally by the Department of Health. For women who gave birth in a private 
hospital only a minority will have information sent to central hospital records. 
 
In England, Wales and Northern Ireland, matches were determined if there was complete 
agreement on common variables such as mother‟s date of birth, postcode at baby‟s birth and 
hospital of birth. In Scotland, records were linked to all possible pairs on a range of variables and a 
decision was then made as to which record belonged to the same individual. It is theoretically 
possible that false matches could occur if two individuals had identical matching variables. Overall, 
90% of MCS women consented to have their data matched to birth registration data, and of those, 
99% were successfully matched, meaning that 89% of MCS women have matched birth registration 
data. For hospital data 90% consented and of those 84% were successfully matched. Therefore 75% 
of MCS women have linked hospital data.  
 
Birth registration record linkage provided seventeen variables regarding country, socio-economic 
variables such as social class and employment status and baby‟s birth weight and sex. Information 
regarding these variables was already available from the MCS questionnaire data.  
 
Hospital record linkage provided sixty-five hospital-level variables. However, there is a great deal 
of variability in the information provided, both by country and by hospital. This is because 
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centrally-collected hospital record data are held in two levels. The „general record‟ contains 
information about the mother‟s stay in hospital e.g. operations and diagnoses. Extra information 
regarding the birth of the baby, e.g. mode of birth and birth weight, is held in the „tail record‟. 
However, not all hospitals in England and Wales were able to supply the „tail‟ information, and 
Northern Ireland does not hold this information at all.  
 
Research has shown good agreement between data provided by women in the MCS and data from 
hospital records (Dezateux et al., 2006, Quigley et al., 2007). Additional information made 
available by the matching of hospital record data contains where the woman gave birth, including 
anonymised hospital and NHS trust of birth. This allows identification of which MCS women gave 
birth in the same hospital, without identifying the hospital.  
 
Some further information regarding place of birth, e.g. type of ward, is available from the „tail‟ 
data. Data concerning intended place of birth and actual place of birth were only collected in 
England and Wales, although they are not complete for every hospital. Scotland collected data 
regarding intended place of birth but not actual place of birth, and Northern Ireland collected no 
information about place of birth, as no tail data is held centrally. According to MCS information 
regarding the completeness of place of birth variables, Scotland achieved 100% and England and 
Wales achieved between 84% and 87% completeness (Dezateux et al., 2006). However, the actual 
figures from the separate hospital data files are shown later, in Table 1. 
 
Data analyses to explore the hospital data 
Hospital level data are provided in five separate files – one containing the anonymised hospital of 
birth variables and one each containing hospital episode data for England, Scotland, Wales and 
Northern Ireland.  
 
Merging hospital data with MCS data 
The anonymised hospital data and the hospital episode data for each country were merged with the 
MCS data (except Northern Ireland as the data contained no information about place of birth). To 
allow for merging, mothers who gave birth to twins or triplets in the hospital data were dropped.  
 
Hospital of birth anonymised data 
There were 300 hospitals from which at least one woman from the MCS gave birth. The highest 
number of women who gave birth at the same hospital was 394.  
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Hospital episode data 
As discussed previously, not all hospitals in England and Wales supply „tail‟ data from which place 
of birth is taken, and for those that do, it is not always complete. Among women for whom there is 
hospital data, for England around 70% have data on intended and actual place of birth and for 
Scotland there is data on intended place of birth for all women (but none for actual place of birth). 
For Wales however there is only data regarding place of birth for less than 20% of the women with 
hospital data (see Table 1). 
 
Table 1: Proportion with of women with actual and intended place of birth from hospital data 
Variable Country 
England 
N=8,689 
Scotland 
N=2,033 
Wales 
N=2,370 
Northern 
Ireland 
N=1,133 
Birth place 
(intended) 
 
5,974 (68.75%) 
 
2,033 (100%) 
 
473 (19.96%) 
Not collected 
Birth place 
(actual) 
 
6,065 (69.80%) 
Not collected  
470 (19.83%) 
Not collected  
 
The categories for the place of birth variables altered somewhat dependent on the country in which 
the data were collected. Table 2 shows the categories for place of birth in the hospital data and the 
raw frequencies within the England, Wales and Scotland hospital data.  
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Table 2: Linked hospital data: Place of birth variables (frequencies and percentages) 
Country Place of birth categories Intended Actual 
England NHS hospital - consultant ward 3,229 (54.05%) 3,559 (58.68%) 
NHS hospital - 
consultant/GP/midwife ward 
2,363 (39.55%) 2,233 (36.82%) 
NHS hospital - midwife ward 179 (3.00%) 168 (2.77%) 
NHS hospital - GP ward 91 (1.52%) 53 (0.87%) 
Private hospital 2 (0.03%) 7 (0.12%) 
Other hospital or institution 10 (0.17%) 0 
NHS hospital - ward or unit without 
delivery suite 
3 (0.05%) 2 (0.03%) 
Domestic address 34 (0.57%) 35 (0.58%) 
None of the above 63 (1.05%) 8 (0.13%) 
Wales NHS hospital - consultant ward 145 (30.66%) 224 (47.66%) 
NHS hospital - 
consultant/GP/midwife ward 
10 (2.11%) 8 (1.70%) 
NHS hospital - midwife ward 4 (0.85%) 3 (0.64%) 
NHS hospital - GP ward 17 (3.59%) 13 (2.77%) 
Domestic address 216 (45.67%) 222 (47.23%) 
Not known 81 (17.12%) 0 
Scotland Consultant unit 1,846 (90.80%) N/A 
Midwife unit 155 (7.62%) N/A 
GP unit 15 (0.74%) N/A 
Home birth 6 (0.30%) N/A 
Not booked/other 9 (0.44%) N/A 
Not known 2 (0.10%) N/A 
 
 
For England and Scotland the results in Table 2 seem fairly representative, with high proportions of 
women intending to give birth on some sort of consultant-led ward, and low home birth rates. 
However, for Wales the results do not seem to be representative. Table 1 showed that for women 
with hospital data from Wales, less than 20% (around 470 women) had data on intended or actual 
place of birth. For that small sample of women, place of birth data may not be representative of 
childbirth in Wales. Over 47% of women in the sample had a home birth. We know from the 
literature discussed in Chapter 8 that the UK as a whole has a home birth rate of less that 3%. As 
not all Welsh hospitals provide „tail‟ data which contains place of birth, and a selected sub-sample 
Appendix 2: Hospital level data 
 
311 
of those hospitals are included in the MCS, it may be that the small number of hospitals for which 
tail data is available in this study had high home birth rates in the area.  
 
Recoding place of birth variables 
The initial coding of the place of birth variables in each country are shown in Table 2. Intended and 
actual place of birth variables for England were recoded by combining consultant wards and wards 
with consultant-led care shared with other health professionals. Mothers who gave birth in a 
„private‟ or „other‟ hospital were combined with the mothers in the „none of the above‟ category to 
create an overall „other‟ category. Therefore the categories were reduced to five: consultant only or 
shared care ward, midwife ward, GP ward, domestic address and other (see Table 3).    
 
Table 3: Intended and actual place of birth (England) for women with linked place of birth data  
Place of birth variables from hospital 
episode data 
 
Unweighted sample 
size 
Weighted 
percentages 
HES: Intended 
place of birth 
(England) 
N=5,796 
 
Consultant ward 
Midwife ward 
GP ward 
Domestic address 
Other 
 
5,423 
179 
91 
34 
69 
 
92.18 
3.82 
1.98 
0.06 
1.42 
HES: Actual place 
of birth (England) 
N=5,796 
 
Consultant ward 
Midwife ward 
GP ward 
Domestic address 
Other 
 
5,614 
168 
53 
35 
6 
 
94.48 
3.60 
1.15 
0.66 
0.11 
 
 
Summary 
 The MCS data is linked to hospital data for around 75% of MCS women. 
 Within the hospital data there were variables which described the type of ward of birth 
(e.g. midwife ward) – both intended and actual. However: 
o Data were patchy. For women who consented to having hospital data linked, not 
all had data on place of birth as not all hospitals collect that information. The worst 
case was Wales where less than 20% of women with hospital data have data on 
place of birth, with a home birth rate of over 40%. For Northern Ireland there was 
no place of birth data. For Scotland, data were only available for intended, not 
actual place of birth. The data for Northern Ireland, Wales and Scotland were 
therefore not useful.  
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o There was also little variation in ward type in the remaining English data, with 
94% of women having given birth on a consultant ward. 
 
Although there was an anonymised hospital variable, this would have provided information only as 
to which women gave birth at the same hospital. While it was possible to apply for a special license 
to access data that included the names of the hospitals, the lengthy process involved to find out 
details of those hospitals (e.g. caesarean section rates) was thought to be outside the scope of this 
thesis, especially as the focus is on the maternal and fetal risk factors for mode of birth. Previous 
research has shown that patient characteristics explain much more variation in caesarean section 
rates than do hospital factors (Burns et al., 1995). 
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Appendix 3: Variable coding 
 
Further information is provided here for the coding of the three variables with multiple answers; 
problem/illness in pregnancy, complications in labour and mode of birth. In addition, further 
information is given for the unused question regarding pain relief.  
 
Type of illness/problem during pregnancy 
 
“Did you have any illnesses or other problems during your pregnancy that required medical 
attention or treatment?” If yes: “What illnesses or problems did you have?” 
 
Up to seven responses (a-g) were reported for each woman (see Table 1). My categorisation was as 
follows: 
No problems 
Caesarean section risk factor 
Other  
 
Table 1: Responses to a question about illness or problems in pregnancy, coloured to indicate my 
coding 
 Unweighted number of women 
MCS responses a b c d e f g Total 
don't know 2       2 
not applicable 11,386       11,386 
bleeding or threatened 
miscarriage in early 
pregnancy 
1,104       1,104 
bleeding in later 
pregnancy 
418 228      646 
pregnancy diagnosed as 
twins, triplets or more 
16 13 5     34 
persistent vomiting 801 184 43 4    1,032 
raised blood pressure, 
eclampsia /preeclampsia 
or toxaemia 
998 228 63 9 2   1,298 
urinary infection 505 304 100 33 6 1  949 
diabetes 190 67 22 9 6   294 
too much fluid around the 
baby 
48 33 23 9 5 2  120 
suspected slow growth of 
baby 
97 106 62 14 5 1 1 286 
other/anaemia 369 72 17 3 2  1 463 
other/blood group 
incompatibilities 
30 13 4 1 1   49 
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other/other blood 
disorders including 
thromboses 
91 36 12 3 1 1  144 
other/backache, sciatica, 
prolapsed disc 
226 65 16 8 1   316 
other/symphysis pubis 
dysfunction (spd) 
100 36 16 5 4   161 
other/other pelvic joint 
problems 
56 17 7 1    81 
other/non-trivial infections 308 77 31 9 3 2  430 
other/gestational diabetes, 
raised blood sugar, 
abnormal glucose 
tolerance 
25 13 3 1 1   43 
other/liver, gall bladder 
problems, cholestasis 
69 19 7 1 1   97 
other/asthma, hay fever, 
eczema or other allergies 
85 22 12 3    122 
other/depression or other 
mental illness 
44 19 7 2 1   73 
other/neurological 
problems: epilepsy, 
faint(s), Blackout(s) 
45 11 11 3  1  71 
other/other neurological 
problems, including 
migraine attacks 
42 21 4 4    71 
other/uterine/labour pains, 
threatened, incipient, or 
commenced labour 
77 35 20 8 5 2  147 
other/early rupture of 
membranes, leak of 
amniotic fluid 
21 14 11 6 2 2  56 
other/foetal heart slow, 
faint, inaudible, foetal 
distress 
27 13 7     47 
other/other foetal problem, 
suspected or diagnosed in 
pregnancy 
60 29 4 8 5   106 
other/bleeding due to low 
lying placenta (placenta 
praevia) 
41 24 14 7 1   87 
other/too little fluid 
around the baby 
23 17 18 7 3   68 
other/accident or injury 51 21 10 5 2 2  91 
other answer 877 332 122 56 10 5 2 1,404 
irrelevant response 6       6 
any other suspected 
problems (please specify) 
1       1 
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Complications during labour 
 
“Were there any complications during [baby name] birth?” 
 
Up to five responses (a-e) were reported for each woman (see Table 2). My categorisation was as 
follows: 
No complications 
Malpresentation 
Fetal distress 
Other 
 
Table 2: Responses to a question about complications during the birth, coloured to indicate my 
coding 
 Unweighted number of women 
MCS responses a b c d e Total 
don't know 6     6 
no complications 12,420     12,420 
breech birth - feet first 438     438 
other abnormal lie e.g. shoulder first 560 2    562 
very long labour 1,138 131    1,269 
very rapid labour 432 12 1   445 
foetal distress - heart rate sign 1,470 471 38 1  1,980 
foetal distress - meconium or other 
sign 
525 276 89 11  901 
other/raised blood pressure 33 12 3 1  49 
other/bleeding due to low lying 
placenta (placenta praevia) 
26 2    28 
other/accidental haemorrhage, 
abruption 
21 10 1 1  33 
other/other haemorrhage, origin or 
timing unclear 
64 24 3 1  92 
other/cord around neck etc 365 133 30 5  533 
other/head at the back 
(occipitoposterior) 
47 21 9 1  78 
other/baby s head too big/mother s 
pelvis too small 
28 25 3 1  57 
other/unable to push baby out (uterine 
inertia) 
19 13    32 
other/delay in labour, cervical 40 28 10 3 2 83 
other/delay in labour, insufficient or 
partial information 
157 79 25 3  264 
other/severe maternal distress 20 16 5 4  45 
other/baby ill, at or after birth, with 114 60 21 5  200 
other/maternal or placental problem 
post delivery 
123 33 5 4  165 
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other/breech delivery other than 
footling 
14     14 
other/baby born early, premature, low 
birthweight 
32 11 5 1  49 
other/instrumentation, forceps, 
ventouse 
9 26 9  1 45 
other/infection in labour 15 13 4 2  34 
other/failed induction 9 2 1   12 
other/caesarian section 12 54 16 10  92 
Other/manual manipulation   1   1 
other/early rupture of membranes 9 3 7   17 
other answer (not codeable) 90 44 18 2  154 
irrelevant response 2 1  1  4 
other complication 1 1    2 
 
 
Mode of birth 
Mode of birth was prioritised in the following order: instrumental vaginal birth  planned 
caesarean section  emergency caesarean section (i.e. a woman who reported both planned and 
emergency caesarean section would be coded as emergency). Emergency caesarean section was 
prioritised as more invasive over planned caesarean section as a woman may be scheduled to have 
a planned caesarean section, but may then experience complications and require an emergency 
caesarean section. In addition, no women who originally said they had an emergency caesarean 
section reported another mode of birth. Table 3 shows the comparison of first, second and third 
responses. Red numbers indicate disagreement between answers. Numbers in Black are those 
where the first and second answer were coded the same (e.g. 1
st
 answer = vacuum extraction, 2
nd
 
answer = forceps, both coded instrumental). 
 
Table 3: Comparison of first, second and third responses for mode of birth 
  2
nd
 answer 3
rd
 answer 
  UVB IVB PCS ECS UVB IVB PCS ECS 
1
st
 a
n
sw
er
 
UVB 8 82 1 8  7   
IVB  150 10 19   2 11 
PCS    14     
ECS         
2
n
d
 a
n
sw
er
 UVB         
IVB      7 2 11 
PCS         
ECS         
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Type of pain relief 
 
Which, if any, of the following types of pain relief did you have at any time during labour? 
 Gas and air 
 Pethidine or demerol injection 
 Epidural 
 General anaesthetic 
 TENS machine 
 Other 
 No pain relief 
 Did not have labour 
 
Up to five responses (a-f) were reported for each woman. The information available on pain relief 
was uncertain. Although the question referred to pain relief during labour, we do not know whether 
women were reporting pain relief (e.g. epidural) during labour, or for the birth itself. This was 
highlighted by over 600 women reporting having a general anaesthetic. In addition, as discussed in 
Chapter 8, information about the timing and type of epidural is important, and this was unavailable. 
 
Table 4: Responses to a question about pain relief during labour 
 Unweighted number of women 
MCS responses a b c d e f Total 
refusal 3      3 
don't know 13      13 
gas and air 12,607      12,607 
pethidine or demerol 
injection 
687 4,778     5,465 
epidural 2,194 2,296 1,386    5,876 
general anaesthetic 271 143 127 71   612 
tens machine 170 761 819 338 24  2,112 
other/spinal block, spinal 
anaesthetic 
190 48 43 19 3 1 304 
other/morphine 7 39 13 12 1  72 
other/diamorphine 25 151 74 24 4  278 
other/minor pain killers 16 21 12 14 3  66 
other/other general 
including alternative 
8 17 13 12 2  52 
other/local anaesthetic 5 4 3 3   15 
other/water birth 4 18 23 7 2  54 
other/spinal tap 15 2 5 1   23 
other answer (not codeable) 22 52 29 14 8  125 
irrelevant response 1 1 1 1   4 
other  5 2  1  8 
no pain relief 1,492 1     1,493 
did not have labour 509 66 17 3   595 
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Independent predictors of instrumental birth 
Primiparous women 
Maternal age 
The risk of instrumental birth for first-time mothers increased with increasing maternal age (see 
Figure 1). Adjustment for maternal and fetal characteristics made little difference to the increased 
risk, and for women aged 35 and over, adjustment for other covariates actually strengthened the 
association. Compared to women aged 25-29 at birth, women aged 35 and over were twice as likely 
to have an instrumental birth (fully adjusted RRR=2.07, p<0.001), whereas teenage women were 
around half as likely (fully adjusted RRR=0.53, p<0.001).  
 
Figure 1: The effect of maternal age on the risk of instrumental birth for primiparous women 
 
**p<0.001 *p<0.05  
 
Ethnicity, migration status and language 
Figure 2 shows the relationship between ethnicity and the risk of instrumental vaginal birth. 
Compared to White mothers, Black mothers were less likely to have an instrumental birth, and after 
full adjustment the risk was only slightly attenuated (unadjusted RRR=0.30, p<0.001 and fully 
adjusted RRR=0.36, p<0.05). Although in the unadjusted and domain models Pakistani and 
Bangladeshi women appeared to be at a decreased risk of instrumental birth compared to White 
women, after adjustment for other maternal and fetal factors, being Pakistani or Bangladeshi was 
no longer significant.  
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Figure 2: The effect of ethnicity on the risk of instrumental birth for primiparous women 
 
**p<0.001 *p<0.05  
 
Although mothers who were from non-English speaking households were less likely to have an 
instrumental birth in unadjusted analyses, after adjustment for other domain factors, language was 
no longer significant. Migration status was unrelated to the risk of instrumental births in the 
unadjusted analyses. 
 
Socio-economic factors  
In the unadjusted and domain models, the risk of instrumental birth decreased with decreasing 
socio-economic status as measured by educational level and social class. However, in the fully 
adjusted model the direction of the association changed (see Figure 3). Compared to mothers from 
households where the highest occupation was higher managerial or professional, mothers in some 
lower social class bands were at an increased risk of an instrumental vaginal birth, although none 
of the results achieved statistical significance (e.g. fully adjusted RRR=1.36, p=0.06 for semi-
routine). Educational level was no longer significantly related to the risk of instrumental birth. 
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Figure 3: The effect of social class on the risk of instrumental birth for primiparous women 
 
**p<0.001 *p<0.05  
 
Height 
Although height was unrelated to instrumental births in the unadjusted model, when fully adjusted, 
women who were 166-171cm (5ft 4 – 5ft 6) were at a decreased risk of instrumental birth 
compared to women of average height (160-165cm) (fully adjusted RRR=0.78, p<0.05). 
 
Labour factors 
Adjustment for other maternal or fetal characteristics made little difference to the effect of labour 
factors on the risk of instrumental birth (see Figure 4). Women who were induced were over 1.4 
times more likely to have an instrumental birth than mothers who were not induced (fully adjusted 
RRR=1.45, p<0.001). Mothers who reported malpresentation, fetal distress and other complications 
during birth were over 7, 4 and 3  times more likely to have an instrumental birth, respectively 
compared to women who did not report these complications (fully adjusted RRR=7.19, p<0.001 for 
malpresentation, RRR=4.65, p<0.001 for fetal distress and RRR=3.46, p<0.001 for other 
complications).  
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Figure 4: The effect of induction and labour complications on the risk of instrumental birth for 
primiparous women 
 
**p<0.001 
 
Fetal factors 
Figure 5 shows the effect of fetal factors on the risk of instrumental birth for first-time mothers. 
Mothers who gave birth post-term were at an increased risk of having an instrumental birth (fully 
adjusted RRR=1.58, p<0.05). In the unadjusted model, compared to mothers who had a normal 
birth weight infant, mothers who gave birth to low birth weight infants were at a decreased risk of 
instrumental birth and mothers who had a high birth weight infant were at an increased risk. After 
adjustment in the full model, high birth weight infants remained at an increased risk of instrumental 
birth (fully adjusted RRR=1.40, p<0.05).  
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Figure 5: The effect of infant birth weight and gestational age on the risk of instrumental birth for 
primiparous women 
 
*p<0.05  
 
Interpersonal factors, pregnancy factors and health factors were found to be unrelated to the risk of 
instrumental birth for first-time mothers once adjusted for other maternal and fetal characteristics in 
the final model, although the result of a decreased risk of instrumental birth for mothers who were 
unhappy about the pregnancy was of borderline significance (fully adjusted RRR=0.78, p=0.05).  
 
Multiparous women 
Maternal age 
Although mothers in their late thirties at the cohort member birth were at an increased risk of 
instrumental birth in unadjusted analyses, adjustment for age at first birth revealed that the age at 
first birth was important in predicting the risk of instrumental birth. Compared to mothers who had 
been 25-29 at their first birth, mothers who had been younger when they first gave birth were less 
likely to have an instrumental birth at the cohort birth (e.g. fully adjusted RRR=0.28, p<0.001 for 
women aged 19 or younger, see Figure 6). 
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Figure 6: The effect of maternal age at cohort member birth and at first birth on the risk of 
instrumental birth for multiparous women 
 
**p<0.001 *p<0.05  
 
Ethnicity, migration status and language 
In the unadjusted models Pakistani/Bangladeshi women were less likely to have an instrumental 
birth compared to White women (unadjusted RRR=0.53, p<0.05), but language and migration 
status were unrelated to the risk of instrumental birth. However, in the fully adjusted model, 
ethnicity was no longer significantly related to risk of instrumental birth but women who had lived 
in the UK for less than five years were more likely to have an instrumental birth (fully adjusted 
RRR=3.72, p<0.05 compared to UK-born women).  
 
Socio-economic factors 
After full adjustment, mothers with an overseas qualification were over twice as likely to have an 
instrumental birth compared to mothers with degree level qualifications (fully adjusted RRR=2.79, 
p<0.05). Social class was unrelated to the risk of instrumental birth. 
 
Interpersonal factors 
Women who had left home before the age of 17 were less likely than those who had not, to have an 
instrumental vaginal birth (fully adjusted RRR=0.49, p<0.05). Whether the woman‟s parents had 
ever separated and how the woman had felt when she discovered she was pregnant were unrelated 
to the risk of instrumental birth. 
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Labour factors 
Figure 7 shows the effect of labour factors on the risk of instrumental birth for multiparous women. 
Although induction of labour increased the risk of instrumental birth in the unadjusted and domain 
model, in the fully adjusted model it was not significantly related (fully adjusted RRR=1.19, 
p=0.30). 
 
As was observed for primiparous women, malpresentation, fetal distress and other complications 
increased the risk of instrumental birth. Malpresentation was the most important, increasing a 
woman‟s risk of instrumental birth over 12 times, fetal distress increased the risk 5 times and other 
complications increased the risk over 3 times (fully adjusted RRR=12.33, p<0.001 for 
malpresentation, RRR=5.31, p<0.001 for fetal distress and RRR=3.53, p<0.001 for other 
complications, compared to women who did not report these complications in labour). 
 
Figure 7: The effect of induction and labour complications on the risk of instrumental birth for 
multiparous women 
 
**p<0.001 *p<0.05  
 
Maternal height, pregnancy, health and fetal factors were unrelated to the risk of instrumental birth 
among multiparous women. 
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Independent predictors of emergency caesarean section 
Primiparous women 
Maternal age  
Maternal age at birth had a significant impact on the risk of emergency caesarean section for first-
time mothers, with a gradient of increasing risk with increasing age (see Figure 8). Full adjustment 
for maternal and fetal characteristics made little difference to the association between maternal age 
and risk of emergency caesarean section. Compared to mothers aged 25-29, younger mothers were 
less likely to have an emergency caesarean section whereas women aged over 30 were at an 
increased risk.(e.g. fully adjusted RRR=2.81, p<0.001 for 35 and older).  
 
Figure 8: The effect of maternal age on the risk of emergency caesarean section for primiparous 
women 
 
**p<0.001 *p<0.05  
 
Ethnicity, migration status and language 
In the unadjusted and domain models, Mixed ethnicity and Pakistani/Bangladeshi women were at a 
decreased risk of emergency caesarean section compared to White women and Black women were 
at an increased risk (see Figure 9). After adjustment for other maternal and fetal characteristics 
Black women remained at an increased risk of emergency caesarean section (fully adjusted 
RRR=1.74, p<0.05). Language and migration status were not significant predictors of emergency 
caesarean section. 
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Figure 9: The effect of ethnicity on the risk of emergency caesarean section for primiparous women 
 
*p<0.05  
 
Socio-economic factors  
After full adjustment, women with no qualifications were at an increased risk of an emergency 
caesarean section compared to women with degree level qualifications, although the result was of 
borderline significance (fully adjusted RRR=1.45, p=0.06, see Figure 10). Social class was 
unrelated to the risk of emergency caesarean section in the fully adjusted model.  
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Figure 10: The effect of educational level on the risk of emergency caesarean section for 
primiparous women 
 
**p<0.001 *p<0.05  
 
Height 
The risk of emergency caesarean section increased with decreasing height. For example, compared 
to women 160-165cm tall (around 5ft 2 to 5ft 4), women in the shortest category (less than 5ft) 
were at more than double the risk of emergency caesarean section (fully adjusted RRR=2.64, 
p<0.001). Adjustment for maternal and fetal factors strengthened the association (see Figure 11).  
 
 
  
0.1
1
10
N
V
Q
 l
ev
el
 4
/5
N
V
Q
 l
ev
el
 3
*
*
N
V
Q
 l
ev
el
 2
*
*
N
V
Q
 l
ev
el
 1
*
*
N
o
n
e*
*
O
v
er
se
as
 q
u
al
if
ic
at
io
n
N
V
Q
 l
ev
el
 4
/5
N
V
Q
 l
ev
el
 3
*
N
V
Q
 l
ev
el
 2
*
N
V
Q
 l
ev
el
 1
N
o
n
e
O
v
er
se
as
 q
u
al
if
ic
at
io
n
N
V
Q
 l
ev
el
 4
/5
N
V
Q
 l
ev
el
 3
N
V
Q
 l
ev
el
 2
N
V
Q
 l
ev
el
 1
N
o
n
e
O
v
er
se
as
 q
u
al
if
ic
at
io
n
Unadjusted Adjusted for domain 
factors
Fully adjusted
R
R
R
s 
a
n
d
 9
5
%
 C
Is
Appendix 4: Chapter 10 model results 
 
330 
Figure 11: The effect of height on the risk of emergency caesarean section for primiparous women 
 
**p<0.001 *p<0.05  
 
Interpersonal factors  
Mothers who were unhappy or not bothered when they discovered they were pregnant were at a 
decreased risk of having an emergency caesarean section (unadjusted RRR=0.52, p<0.05). 
Adjustment for all other maternal and fetal factors attenuated the association only slightly 
(unadjusted RRR=0.62, p<0.05 compared to women who were happy about the pregnancy). 
Whether women had left home before the age of 17 and whether her parents had ever separated 
were not significantly related to the risk of emergency caesarean section after adjustment for other 
maternal and fetal factors.  
 
Health factors 
Figure 12 shows the effect of BMI on the risk of emergency caesarean section for first-time 
mothers. Being underweight was protective of having an emergency caesarean in the unadjusted 
and domain model, but when adjusted for other maternal and fetal factors, was no longer 
significant. Obese and morbidly obese women were at an increased risk of emergency caesarean 
section, with the highest risk for morbidly obese women who were over twice as likely to have the 
operation than women of an ideal BMI (fully adjusted RRR=2.49, p<0.001).  
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Figure 12: The effect of BMI on the risk of emergency caesarean section for primiparous women 
 
**p<0.001 *p<0.05  
 
Figure 13 shows the effect of reported problems during pregnancy on the risk of emergency 
caesarean section. Women who reported having a problem that could complicate the birth („CS risk 
factor‟) were 1.4 times more likely to have an emergency caesarean section than women who 
reported no problems or illnesses during pregnancy (fully adjusted RRR=1.46, p<0.05). After 
adjustment for maternal and fetal factors, women who experienced a problem characterised as 
„other‟ during pregnancy (i.e. not likely to complicate the birth), were significantly less likely to 
have an emergency caesarean section (fully adjusted RRR=0.73, p<0.05 compared to women who 
reported no problems during pregnancy). 
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Figure 13: The effect of complications during pregnancy on the risk of emergency caesarean 
section for primiparous women 
 
**p<0.001 *p<0.05  
 
Labour factors 
Women who were induced were twice as likely to have an emergency caesarean section (fully 
adjusted RRR=2.03, p<0.001, see Figure 14). Women who were unaccompanied during the labour 
were 6 times more likely to have an emergency caesarean section compared to women who 
reported having a companion (fully adjusted RRR=6.00, p<0.001).  
 
Malpresentation substantially increased the risk of emergency caesarean section (fully adjusted 
RRR=17.25, p<0.001). Women who reported fetal distress were almost 7 times more likely to have 
an emergency caesarean section and women with other complications were over 5 times more 
likely compared to women who did not report these complications (fully adjusted RRR=6.92, 
p<0.001 for fetal distress and RRR=5.24, p<0.001 for other complications).   
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Figure 14: The effect of induction, companionship and labour complications on the risk of 
emergency caesarean section for primiparous women 
 
**p<0.001  
 
Fetal factors 
Mothers who gave birth both pre and post-term were more likely to have an emergency caesarean 
section than mothers who gave birth at term (fully adjusted RRR=2.26, p<0.001 for preterm and 
RRR=1.53, p<0.05 for post-term mothers, see Figure 15).  
 
Mothers giving birth to high birth weight infants were over three times more likely to have an 
emergency caesarean section than mothers who had a normal weight infant (fully adjusted 
RRR=3.31, p<0.001).  
 
Mothers who had a low birth weight infant were also at an increased risk of emergency caesarean 
section (fully adjusted RRR=1.85, p<0.05). There was however evidence of effect modification. An 
interaction term included in the final model revealed that short mothers (who were found to be at 
an increased risk of emergency caesarean section, see Figure 10) who had a low birth weight infant 
were at a decreased risk of emergency caesarean section (fully adjusted RRR=0.49, p=0.05). 
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Figure 15: The effect of infant birth weight and gestational age on the risk of emergency caesarean 
section for primiparous women 
 
**p<0.001 *p<0.05  
 
Socio-economic and pregnancy factors were found to be unrelated to the risk of emergency 
caesarean section among first-time mothers. 
 
Multiparous women 
Maternal age  
As was found for instrumental birth, age at first birth was a more important predictor of emergency 
caesarean section for multiparous women than age at the cohort member birth. After adjustment in 
the final model, age at cohort member birth was unrelated to the risk of emergency caesarean 
section, whereas young age at first birth was protective against the risk of emergency caesarean 
section (see Figure 16). Adjustment for other maternal and fetal factors strengthened the 
association between age at first birth and emergency caesarean section (fully adjusted RRR=0.44, 
p<0.001 for women aged 19 or younger at first birth compared to women aged 25-29). 
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Figure 16: The effect of maternal age at cohort member birth and at first birth on the risk of 
emergency caesarean section for multiparous women 
 
**p<0.001 *p<0.05  
 
Ethnicity, migration status and language 
In the unadjusted model, Black women were at an increased risk of emergency caesarean section 
compared to White women (unadjusted RRR=1.94, p<0.001). However when adjusted for 
migration status the relationship was no longer significant. In the domain and the fully adjusted 
model, Pakistani/Bangladeshi mothers were at a reduced risk of emergency caesarean section 
compared to White women (fully adjusted RRR=0.53, p<0.05, see Figure 17). 
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Figure 17: The effect of ethnicity on the risk of emergency caesarean section for multiparous 
women 
 
**p<0.001 *p<0.05  
 
Mothers who had been born outside of the UK, but had lived in the UK for more than five years 
were almost twice as likely to have an emergency caesarean section than UK-born mothers (fully 
adjusted RRR=1.86, p<0.05). Language spoken at home was unrelated to the risk of emergency 
caesarean section for multiparous women.   
 
Height 
For multiparous women there was an effect of height on the risk of emergency caesarean section 
(see Figure 18), although less strong than the effect for primiparous women. Compared to women 
160-165cm tall, shorter women were more likely to have an emergency caesarean section (fully 
adjusted RRR=1.83, p<0.001 for women 154-159cm). Women in the tallest group were at a 
reduced risk of emergency caesarean section (fully adjusted RRR=0.62, p<0.05). 
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Figure 18: The effect of height on the risk of emergency caesarean section for multiparous women 
 
**p<0.001 *p<0.05  
 
Pregnancy factors 
Multiparous women who attended antenatal classes were at an increased risk of emergency 
caesarean section compared to women who had not attended classes. Adjustment for other factors 
from the pregnancy domain and full model made little difference to the (unadjusted RRR=1.39, 
p<0.05 and fully adjusted RRR=1.43, p<0.05). Whether the pregnancy had been planned and 
fertility treatment were not significant predictors of emergency caesarean section among 
multiparous women. 
 
Health factors 
Figure 19 shows the effect of pre-pregnancy BMI on the risk of emergency caesarean section for 
multiparous women. Morbidly obese women were over twice as likely to have an emergency 
caesarean section than women who reported a pre-pregnancy weight classed as „ideal‟ (fully 
adjusted RRR=2.36, p<0.05). Unlike for overweight primiparous women who were at an increased 
risk of emergency caesarean section once fully adjusted for maternal and fetal factors, being 
overweight was of borderline significance after adjustment in the final model for multiparous  
women (RRR=1.32, p=0.07).    
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Figure 19: The effect of BMI on the risk of emergency caesarean section for multiparous women 
 
**p<0.001 *p<0.05  
 
Women who experienced a problem or illness during pregnancy which could complicate the birth 
were more likely to have an emergency caesarean section after adjustment for maternal and fetal 
factors (RRR=1.56, p<0.05). „Other‟ problems or illnesses during pregnancy did not affect the risk 
of emergency caesarean section. 
 
Labour factors  
As for primiparous women, women who reported having no companion during labour were at an 
increased risk of an emergency caesarean section (fully adjusted RRR=4.13, p<0.001). 
Complications relating to malpresentation increased the risk of emergency caesarean section to the 
largest degree, with over 16 times the risk compared to women who did not report malpresentation. 
Women who reported fetal distress and „other‟ complications were over 4 times more likely to have 
an emergency caesarean section than women who did not report these complications (fully adjusted 
RRR=16.42, p<0.001 for malpresentation, RRR=4.26, p<0.001 for fetal distress and RRR=4.64, 
p<0.001 for other complications). Induction of labour did not affect the risk of emergency 
caesarean section among multiparous women (see Figure 20). 
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Figure 20: The effect of labour complications on the risk of emergency caesarean section for 
multiparous women 
 
**p<0.001 *p<0.05  
 
Fetal factors 
Adjusting for gestational age accounted for some of the excess risk of emergency caesarean section 
for mothers with a low birth weight infant (unadjusted RRR=8.41, p<0.001 and adjusted for 
gestational age RRR=3.83, p<0.001, see Figure 21). However when fully adjusted, mothers with a 
low birth infant remained over 4 times more likely to have an emergency caesarean section than 
mothers who had a normal weight infant (fully adjusted RRR=4.30, p<0.001). Mothers with a high 
birth weight infant were also at an increased risk of emergency caesarean section, although to a 
lesser degree with a 1.8 times increased risk (fully adjusted RRR=1.76, p<0.05). 
 
A high risk of emergency caesarean section for women who gave birth preterm was also to a 
certain extent explained by the low birth weight of preterm infants. However, after adjustment for 
birth weight and maternal factors in the final model, mothers with a preterm infant were more than 
4 times more likely to have an emergency caesarean section (fully adjusted RRR=4.64, p<0.001). 
Unlike primiparous women, multiparous women who gave birth post-term were not more likely 
than those who gave birth at term to have an emergency caesarean section. 
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Figure 21: The effect of infant birth weight and gestational age on the risk of emergency caesarean 
section for multiparous women 
 
**p<0.001 *p<0.05  
 
Socio-economic and interpersonal factors were not predictive of emergency caesarean section for 
multiparous women. 
 
 
Independent predictors of planned caesarean section 
Primiparous women 
Maternal age 
The risk of a woman having a planned caesarean section for her first birth increased with age, and 
adjustment for other maternal and fetal factors strengthened the association (see Figure 22). For 
example, compared to women aged 25-29 women aged 35 and over were at over three times the 
risk of a planned caesarean section (fully adjusted RRR=3.26, p<0.001).  
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Figure 22: The effect of maternal age on the risk of planned caesarean section for primiparous 
women 
 
**p<0.001 *p<0.05  
 
Ethnicity, migration status and language 
Although in unadjusted analyses ethnicity was unrelated to the risk of planned caesarean section, 
after adjustment for other maternal and fetal factors, Black women were less likely to have a 
planned caesarean section, although the result was of borderline significance (fully adjusted 
RRR=0.46, p=0.06). Migration status and language were not predictive of planned caesarean 
section for first-time mothers.  
 
Socio-economic factors 
In the unadjusted model, women in the lowest social class bands were at a decreased risk of 
planned caesarean section compared to women from households with the highest occupation of 
higher managerial and professional. However, in the fully adjusted model the direction of the 
association reversed, with women in the lower social class bands at an increased risk of planned 
caesarean section (see Figure 23). For example women in routine occupations were twice as likely 
to have a planned caesarean section (fully adjusted RRR=2.07, p<0.05). 
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Figure 23: The effect of social class on the risk of planned caesarean section for primiparous 
women 
 
*p<0.05  
 
Interpersonal factors 
First-time mothers who were unhappy or „not bothered‟ when they discovered they were pregnant 
were less likely to have a planned caesarean section than mothers who were happy. Although 
adjustment for maternal and fetal factors attenuated the decreased risk, after adjustment mothers 
who had been unhappy when they found out they were pregnant were still at around half the risk of 
planned caesarean section compared to mothers who were happy about the pregnancy (fully 
adjusted RRR=0.49, p<0.05). Whether the mother had left home before the age of 17, and whether 
her parents had ever separated were unrelated to the risk of planned caesarean section. 
 
Pregnancy factors 
Mothers who had attended no antenatal classes were at an increased risk of a planned caesarean 
section in the final fully adjusted model (fully adjusted RRR=1.44, p=0.06). Whether the 
pregnancy was planned and fertility treatment were unrelated to the risk of planned caesarean 
section in the final model. 
 
Health factors 
Compared to first-time mothers who reported having no problems during pregnancy, mothers who 
reported having problems which could complicate birth („CS risk factor‟) and women who reported 
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other problems were more likely to have a planned caesarean section (fully adjusted RRR=1.65, 
p<0.05 for CS risk factor and RRR=1.48, p<0.05 for „other‟ problem). BMI was unrelated to the 
risk of planned caesarean section for first-time mothers. 
 
„Labour‟ factors 
Women who reported having a malpresented fetus were over 20 times more likely to have a 
planned caesarean section than women who did not (fully adjusted RRR=22.72, p<0.001, see 
Figure 24). In addition women who reported having no companion were over 6 times more likely 
to have a planned caesarean section (fully adjusted RRR=6.47, p<0.001). 
 
Women who were induced were less likely to have a planned caesarean section than women who 
were not induced (fully adjusted RRR=0.47, p<0.001). In addition, women who reported fetal 
distress during the birth were also less likely to have had a planned caesarean section than women 
who did not (fully adjusted RRR=0.19, p<0.001). Other complications were not predictive of 
planned caesarean section.  
 
Figure 24: The effect of induction and labour complications on the risk of planned caesarean 
section for primiparous women 
 
**p<0.001 
 
Height and infant factors were unrelated to the risk of planned caesarean section for first-time 
mothers.  
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Multiparous women 
Maternal age 
After full adjustment, young age at first birth was protective of having a planned caesarean section 
in the later cohort birth (e.g. fully adjusted RRR=0.45, p<0.001 for 19 or younger compared to 25-
29), whereas women over 30 at the cohort birth were at around a 30% increased risk (fully adjusted 
RRR=1.31, p<0.001, see Figure 25). 
 
Figure 25: The effect of maternal age at cohort member birth and at first birth on the risk of 
planned caesarean section for multiparous women 
 
**p<0.001 *p<0.05  
 
Ethnicity, migration status and language 
Pakistani/Bangladeshi women were at a decreased risk of having a planned caesarean section 
compared to White women; however, the result was of borderline significance (unadjusted 
RRR=0.78, p=0.08 and fully adjusted RRR=0.60, p=0.06). Language spoken at home and 
migration status were unrelated to the risk of planned caesarean section for multiparous women. 
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Height 
Multiparous women in the shortest category (less than 154cm or 5ft) were 50% more likely to have 
a planned caesarean section than mothers of average height (160-165cm) (fully adjusted 
RRR=1.49, p<0.05), whereas women in the tallest category (over 172cm) were comparatively less 
likely (fully adjusted RRR=0.71, p=0.06, see Figure 26). 
 
Figure 26: The effect of height on the risk of planned caesarean section for multiparous women 
 
*p<0.05  
 
Pregnancy factors 
Mothers who had received fertility treatment during their pregnancy were 2.7 times more likely to 
have a planned caesarean section than mothers who had not received fertility treatment in order to 
become pregnant (unadjusted RRR=3.19, p<0.001 and fully adjusted RRR=2.71, p<0.001).  
 
Whether the mother had planned the pregnancy and whether she had received antenatal care were 
not related to the risk of planned caesarean section for multiparous mothers. 
 
Health factors 
Figure 27 shows the risk of planned caesarean section for women according to their pre-pregnancy 
BMI. Multiparous women who were overweight, obese and morbidly obese were 1.7, 2.5 and 2.1 
times more likely to have a planned caesarean section, respectively, compared to women with an 
ideal pre-pregnancy BMI (fully adjusted RRR=1.74, p<0.001 for overweight, RRR=2.54, p<0.001 
for obese and RRR=2.12, p<0.001 for morbidly obese). 
0.1
1
10
<
1
5
4
*
1
5
4
-1
5
9
1
6
0
-1
6
5
1
6
6
-1
7
1
>
1
7
2
*
<
1
5
4
*
1
5
4
-1
5
9
1
6
0
-1
6
5
1
6
6
-1
7
1
>
1
7
2
Unadjusted Fully adjusted
R
R
R
s 
a
n
d
 9
5
%
 C
Is
Appendix 4: Chapter 10 model results 
 
346 
Figure 27: The effect of BMI on the risk of planned caesarean section for multiparous women 
 
**p<0.001 *p<0.05  
 
Women who experienced a „CS risk factor‟ during pregnancy were more likely to have a planned 
caesarean section (unadjusted RRR=1.83, p<0.001 and fully adjusted RRR=2.13, p<0.001 
compared to mothers who had did not report a CS risk factor). „Other‟ problems were not related to 
the risk of planned caesarean section.  
 
„Labour‟ factors  
Women who reported having a malpresented fetus were 8 times more likely to have a planned 
caesarean section than women who did not (fully adjusted RRR=22.72, p<0.001, see Figure 28). In 
addition women who reported having no companion were over twice as likely to have a planned 
caesarean section (fully adjusted RRR=6.47, p<0.001). 
 
Women who were induced were less likely to have a planned caesarean section than women who 
were not induced (fully adjusted RRR=0.35, p<0.001). In addition, women who reported fetal 
distress and other complications during the birth were also less likely to have had a planned 
caesarean section than women who did not report these complications (fully adjusted RRR=0.11, 
p<0.001 for fetal distress and RRR=0.35, p<0.001 for other complications).  
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Figure 28: The effect of induction and labour complications on the risk of planned caesarean 
section for multiparous women 
 
**p<0.001 
 
Socio-economic status, interpersonal factors and infant factors were not predictive of planned 
caesarean section for multiparous women. 
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Glossary of terms 
Amniotomy 
 
surgical rupture of the amniotic sac for induction or acceleration of 
labour 
 
Augmentation 
 
acceleration of labour 
Breech presentation 
 
longitudinal lie with the fetal buttocks presenting first 
Brachial plexus injury 
 
injury to the nerve plexus situated in the root of the neck 
Caesarean section 
 
operation to extract the fetus from the uterus through an incision in 
the abdominal and uterine walls 
 
Cephalic presentation  
 
the fetal head enters the pelvis first 
Dystocia 
 
difficult or abnormal labour (see failure to progress) 
Epidural anaesthesia  
 
injection of local analgesic into the epidural space to block the 
spinal nerves 
 
Failure to progress 
 
prolonged or slowly progressing labour 
Forceps 
 
surgical instrument with two blades which can be used to deliver 
the baby‟s head 
 
Gestational age 
 
weeks from the first day of the last normal menstrual period 
Hypertension 
 
abnormally high blood pressure  
Induction of labour 
 
artificially starting labour with pessaries, amniotomy or intravenous 
oxytocin 
 
Instrumental vaginal birth 
 
(forceps and vacuum extraction) 
Macrosomia 
 
large baby 
Malpresentation 
 
presentation which is not cephalic, e.g. breech 
Multipara 
 
woman who has given birth to more than one viable infant 
Oxytocin 
 
hormone secreted by the posterior pituitary gland which causes 
uterine contractions (synthetic version used for induction)  
 
Parity 
 
the number of babies of viable gestation a woman has given birth to 
in her life 
 
Pre-eclampsia 
 
pregnancy hypertension combined with oedema (excess fluid), 
protein in the urine and other system changes 
 
Primipara 
 
woman who has given birth to one viable infant 
Ventouse/vacuum 
extraction 
 
a silicone cap is attached to the baby‟s head via suction 
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Definitions 
 
Operative birth 
 
any birth which is not an unassisted vaginal birth 
Unassisted vaginal birth 
 
a birth without operative assistance 
 
 
Abbreviations 
 
ACOG 
 
American College of Obstetricians and Gynecologists 
 
ALSPAC 
 
Avon Longitudinal Study of Parents and Children 
BMI 
 
body mass index (body weight/height
2
) 
BW 
 
birth weight 
CS 
 
caesarean section 
EFM  
 
electronic fetal monitoring 
FBS  fetal blood sampling 
 
FHR 
 
fetal heart rate 
FSBC free-standing birth centre 
 
HES 
 
Hospital Episode Statistics 
IA intermittent auscultation 
 
IBC 
 
integrated birth centre 
IBM Integrated Behavioural Model 
 
LBW 
 
low birth weight (less than 2500g) 
MCS 
 
Millennium Cohort Study 
NCT 
 
National Childbirth Trust 
NHS 
 
National Health Service 
NICE 
 
National Institute for Health and Clinical Excellence 
NSCSA 
 
National Sentinel Caesarean Section Audit 
ONS 
 
Office of National Statistics 
PGD 
 
pregestational diabetes 
PROM 
 
pre labour rupture of membranes 
 
PTSD post-traumatic stress disorder 
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RCOG Royal College of Obstetricians and Gynaecologists 
 
RCT 
 
randomised controlled trial 
SES 
 
socio-economic status 
TPB 
 
Theory of Planned Behaviour 
VB vaginal birth 
 
VBAC 
 
vaginal birth after caesarean section 
VLBW 
 
very low birth weight (less than 1500g) 
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